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Introductory Note. 

3t placing the following pages under the title "Letters" on the 
iliseasea of plantB, I mean to indicate that they are made up of 
extracts from letters written in reply to requests for information on 
that snbject or some special branch of it, or from notes made 
jiaring investigations nndertaken in response to such requests. 
For various reasons the whole of sach notes may not have keen 
transmitted in the letters, the principal reasons being the technical 
nature of the information and the fact that it could not be well con- 
veyed without the aid of drawings, and these could not be prepared in 

1%. 1,— Eeferenw ii oft*n n 
the magnifying glaia, It 

little imtrmnent need in a iHimian cnac aaen noi htb tne pwt 
results— nunely, hald at ■ dlituioe from the eye. The beat wk; to 
use snoh a Uae in ihowu in this illuBtratiDn, The lena is flnt 
placed nm the eye, HDd the object to be viened is brought into 
foctu by plaflsg the left hand AgBinftt the Tigbt and preesinf both. 
SKalast the oheek. Thli bringa oU three factors in the problem 
into bormoDioiis connection — sncli that the line of eight can be 
re&dilf ndjnated and maintained, and what la equally important, 
the object cos be brought Tery accurately into focus and held tJiere 
etoujily. This is by no mftont eo small a matMr ae it may seem to 
those who do not realise how important an instrument a good 
pocket magoifler is. If every farmer carried, and frequently used, 
one of these Inetrumentfi, it would result in the diBOOvery of many 
pests in their early st^es, when they might be easily put down. 
The incipient stages of man; pests, while quite invisible to the 
nuaided eye, are eoaily visible under s good magnifying glass. The 
importance of diKovering these pests at the earliest moment does 
not need to be usned. 

time to accompany letters calling for a prompt reply on account 
of the money loss, that might be involved in delay. Often the 
wording is taken verbatim from the correspondence, but more often 
it has been changed and incorporated with that of other letters on 
the same malady, and the two have been used to amplify and explain 
the subsequent notes and drawings. The drawings have been prepared 
with unusual care under my personal supervision, each drawing having 
passed through several critical revisions before appearing in its 
present form; they may therefore be relied upon as picturing with 
great fidelity the objects from which they were made. 

It is a pleasure to note the highly intelligent care bestowed on our 
illustrations by Messrs, E.M.Grosse, H. S. Burton, andW.E. Chambers. 
■ The public probably do not realise how often one of their most insig- 
nificant looking drawings is the result of long and patient stndy. 
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Ripe Rot. 

[See Coloured Plate, ProntUpiece,] 
In Decemberj 1691, and Janaary, 1892, I conducted a Dnmber of 
experiments vnth the common ripe rot of the apple, then generally 
known among mycologists as Gloeoaporiumfructigenum*. In comment- 
ing on this disease in the April number of this Gazette for that year, I 
said: — "A sterilised needle bearing a few bitter-rot spores is thrust 
through the skin of a peach, plnm, nectarine, pear, cherry, grape, or- 
mango, and after five days, from the invisible puncture thus made, a 
diseased spot i^pears whiob passes throagh all the stages just 
described in the case of apple. I have observed the disease occan-ing' 
naturally on the peach, grape, pear, and mango." 

In the same year Dr. Halsted, of New Jersey, U.S.A., carried out 
a similar set of experiments with the same general resnlts. Dr. Halsted 
made a lai^r number of cross inoculations than I, and his results were 
even more suggestive than mine. I give some of his results in his 
own words; — 

" The work, so far as it baa gone, and it is far from being completed, may be 
represented graphically by a diagram (Fig. 2), in which the several fruits 
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Fig. 3.— BUgnm ihowiag inoculatiout. 

i; 4.Pappei{ S.Bean; 6. feniiDmon ; 7,Lfanoa; 8, Watenne 
^ .o ,. ... .o ^„^,._. ,. 15.8qu«Bh. 

treated are arranged in an uval, and the successful inoculations are abown 
lines drawn from the fruit yielding the rot naturally to the ones which 
susceptible under the conditions of inoculation. 

" There are two sorts of liQe8,^the dotted ones, representing the Ghem- 
poriums, or Kght-coloured fungi, and the solid ones, the Colletotrichumg, which 
are usually dark, as above stated, because of the stiff, black bristles. The 
arrow shows the direction in which, the inoculation has gone. 
* Now more correctly called Glomsrella rufomaculans (Berk.), Spaulding and Von Sctrcuk, 



' It is quite Q&tural.to start with the apple Id the consideration, and with 

the light- coloured anthracnose, known, as the Ripe Rot (Oloeosporium /ruofi- 
ibei I genum. Berk.). Up to this time the only other fruit upon which this fungus 

raerdk ""^ known to grow is the grapp, the Division of Pathology of the Department 

jjjjuji; of Agriculture having recently established this fact. It was an easy matter 

[ *" verify this work, but of more interest to find that when the virus was 

', '^ transferred to the flesh of the peach it quickly developed in a vigorous way, 

and produced a similar patch of decay not identical in appearance hecanse of a 
^PJi " difference in texture of Uie host, but the spore masses and spores were the same. 

i&de,i '> In ji](B manner it was taken to the pear and the quince, so that the same 

^ l"'^ ripe rot fungus produces ite destructive work upon the three sorts of fruit of 

orniic the apple class. 

" Turning now to the tomato group, the chart shows that the dotted lines 
J .gl run to each of these — namely, the pepper, egg-plant, and the tomato. Noting 

aktd ^^^ arrows in this connection, it will be seen that the native Gloeosporium of 

the pepper and of the tomato, supposed to be different species and distinct 
' " from tho one upon the apple, were cultivated upon the latter fruit, where 

" ^ each produced the ripe rot of the apple. Following the oval around to the 

right, beginning with the apple, it will be seen that, besides those fruits 
■*?" already mentioned, the arrows point to the banana, bean, and lemon, all fruits 

f"'"' representing widely different groups of plants. 

" Ko attempts were made to cultivate any of the peach fungi upon the other 
fruits. The banana has received three besides the one from the apple, two of 
which are pink — namely, from pepper and tomato; and a black one, repre- 
sented by the solid line, from the pear. Much work is now under way with 
the banana. 

" The pepper has given its pink anthracnose to six — namely, the banana, 
pear, persimmon, apple, grape, and bean. The dark species has been received 
from the egg-plant and the bean. 

V " In connection with the bean, the dark lines are most abundant, showing 
^ that here the genus Collelotrichum b quite at home. It sends this to pepper. 

V pear, egg-plant, citron, and persimmon, and receives the same from the egg^ 
Uj plant only — in this case an even exchange. The pink comes from pepper, 
y apple, and tomato. 

" The persimmon has only been nsed as a recipient, and not experimented 
with largely. The apple and pepper Gloeogporium thrivee upon it, and the 
bean Colletotriehum. Only a little work has been finished with the lemon, it 
having received thus far from only apple and the pear, but the two fungi are 
not in the same genus. 

" The watermelon has not been inoculated with anything, but its* 
BDthracnose has been carried to the squash and the citron. 

" Upon the quince the apple and grape Oloeogporitim has been grown — in 
other words, the ripe-rot is doubly proved to thrive upon the quince. The 
; oitron has only dark lines coming from the bean, melon, and pear, and sends 

out its own to the squash. 

" Prom the grape has given out light lines to quince and egg-plant, and 
similar lines run to it from apple, pepper, and tomato. One solid line runs 
to it — namely, from the pear. 

" The tomato exchanges the pink-rut with the apple, sends it also to banana, 
beaJi, grape, egg-plant, and pear. It receives the dark lines from the pear. 

" Prom the egg-plant goes out dark rot to pepper, and an exchange is made 
to the bean. It also receives the pink rot from apple, grape, and tomato. 

* See Plate opposite p. 26. 



The pear sends its CotletotricJi/um to banana, lemon, citron, grape, and pepper, 
and receives the same group from the bean. The pink rot cornea from tbe 
apple, pepper, and tomato. So attempt has been mcide to send anything out 
from the aquasti, and it has received the dark deca;r from the melon and 
citron. It is, perhaps, too early in the work to draw conclusions, and the 
n themselves may warrant their being stated without further remark," 
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rl. Apple 
Ripe rot or 2. Pear 
Oloeosporium } 3. Bean 
of Pepper ~i 4. Orape 
. _ . .. will grow on— 5. Banana 

6. Bean 16. PerslumoD. 

L 7. Grape. 
On glancing at the above table one is immediately struck with tbe 
great variety of orders represented by the possible hosts of any given 
form of Gloeosporium. In a similar manner the forms of Colletotri- 
cAiwn, a so-called genus related to GloeoBporiwm, were found to be 
more oV less indifferent to the botanical order of their host plant. 

(-atron 

Colletotrlchum of Bean*-{ Egg-plant 
I Pereimiaon 
CoUetotricham of Mobn» Squash. ^ ^^^- 

The following table may stand as a striking example of the great 
variety of fruits that a single species of this genus may infest. It is 
a compilation from various authoritative sources, those marked with 
an asterisk having been proved or verified by the author : — 

LliiT of fruits on which it has been experimentally proved that the ripe-tot fungus of 
the apple will thrive : — 
1. 'Quince 10. •Tomato 



CclUtotriehum of Egg-plant j ^^^ 
CoUeUitrichv,in of Citron Squash. 



a *Peach 


12. "Kpper 

13. Persimmon 


4. "Plum 


5. 'Nectarine 


14. Bean 


0. "Cherry 


15. 'Banana. 


7. -Grape 




8. *Mango 


17. 'Guava 


8. LemoS 





From time to time for a number of years past I have continued to 
experimentally test the powers of the ripe-rot fungi of a number 
of fruits to produce rot in other kinds of fruit and other kinds of 
vegetation. Before proceeding to examine some extracts from notes 
on these experiments, it may be well to pause a moment to consider 
certain general observations. 

* See Plate opposite p. 26. 



Concentric Arrangement of tke Pustules. (See Fig. 3.) 
I am Dot aware that the concentric arrangement of the pustules of 
the Gloeosporium has received an explanation. I formerly ventured 
to propound the query whether this arrangement was not the result 
of diurnal variations in the growth. Observation in connection with 
the following series of inoculations has con- 
vinced me that there is nothing in that idea. 
I am more inclined to think that the concentric 
arrangement is due to successive waves of 
growth. In the formation of this theory the 

chief idea is that when a series of pnstules i 

has become ripe, i.e., arrived at the spore- I 

producing stage, perhaps some of the spores 
germinate, or some of the peripheral mycelia 
rejuvenate, and having perforce to grow out- 
wards in search of food, create as it were a Hg. i-Apple attacked by 
new spore bed, which in turn gives rise to a ^^ "■*■ * "^'bTiA^ 
new set of pustules, and so on indefinitely. how the rot penetnica. 
Under this theory each ring of pustules rep- S'uS^S^uX'^"' 
resents a new "generation" of spores, or a 

fresh wave of growth, and there will be as many rings of pastules as 
there are " generations" or waves. This theory seems to accord closely 
with the known facts. 

Whenever in the course of these observations terms snch as Gnava 
Gloeosporium and Banana Gloeosporium are used, nothing more is 
meant than that the form mentioned was found growing naturally on 
the guava or on the banana ae the case might be. It should not be 
inferred that the terms mean more than this unless there is a 
definite statement to that effect. Thus when the term Banana 
Gloeosporium is used it must not be thought 
this term is synonymous with Gloeosporium 
musarum. It may be or it may not. Some 
basic principle had to be adopted, and it 
seemed best to use the occurrence in nature 
as the foundation of the system of reference. 
At an early stage of the inoculations it seemed 
certain that the hitherto accepted nomenclature 
was inadequate, and I was forced to fall back I 
upon the above plan as the next best thing. ^ 

It was most interesting to watch the pro- 
gresa of the diseased spot that arose from an ^ ^ ^v^m^SmSt. 
inoculation. According to the fruit experi- 
mented with, according even to the variety used, so would there arise 
certain peculiarities in the growth of the fungus. The growth on the 
pear was somewhat different from that on the apple, and on the latter 
again differed from that on the qnince. The different varieties of 
apple presented their peculiarities in the inception and progress of the 
djsease ; nay, even the stage of ripeness at the time of inoculation 
exerted a marked influence. 



Sometimee, and this seemed especially trne when tlie fmit 
experimented npon was a little anripe, the initial stages would be 
tardy, and for some time tte diseased area woold increase bnt slowly 
in size, asanming a darkish colour. On anch occasions the pnstnles 
would be slow in appearing, and wonld be few and scattered, the 
first appearance of each beinjf marked by a minute jet-black shiny 
point. If, after some days, 
this black body was re- 
moved, it was fonnd to be a 
well-formed perithecinm, 
lens-shaped, and having a 
dark wall. These particular 
fruits of the fuugns growth 
were usually slow in ripen- 
ing spores, and not infre- 
qaently they were out- 
stripped by the spore- ng. 6.-Bection or « rfpe-rot pwtule rf Apple, 
producing portions more 

remote from the point of inoculation. Thus after a time the progress 

of the disease seemed to become swifter, the invaded tissue appearing 

to become more watery and the pustules larger and very mnch nearer 

together and lighter in colour. The black 

E>ustules were ofttimes wholly absent from these 
ater stages. 

As it has been the custom in the past to regard 
as separate forms worthy of distinct names — so- 
caJled specific names — Gloeosporia that varied 
from each other in certain features of form, 
size, and colour, it ia well worth while, now that 
- we know what a wide range of substratum is 
suitable for the growth of these fungi, to inquire 
to what extent the same form may vary when 
grown on a variety of hosts. 

The discussion may best turn largely on 
the spores, because it is largely upon these 
that naturaliste in the past have relied for 
data in the establishment of their species of 
Gloeosporium. 

Ae to form, it has become very evident in the 

course of theae experiments that it is quite 

variable, and that the variations are due to a 

considerable extent to the resistance the fungus 

meeta in breaking through the epidermis of the 

host. In all casea where the akin of the host 

plant offered decided reatstance to rupture, as 

evidenced, for instance, by tardiness in the appearance of loose spores, 

there was a marked irregularity of form. The spores would be bent 

instead of straight, clavate instead of uniform in diameter from end 

to end, or perhaps somewhat dumb -hell-shaped instead of cyliudroid. 

In addition to this, the various spores would vary from each other in 



Bize more than was the caae where they fonad an easy exit. In 
some instances I obaerved that pnsttilea which at firet showed these 
traits of irregularity wonld, after the rupture of the epidermis, assume 
greater regularity as a result of this release of pressure. 

The colour and internal strocture of the spores were lees variahle 
than the form, but even these were subject to decided variations. 
Thus in the case of the Gloeosporium of the gnava, a form with large 
and loose internal grannlation, it was evideDt that when grown on the 
pomaceous fruits its granulation became finer, and in the same 
connection the vacuole became more definite in form. The variations 
in colour, however, seemed comparatively slight, 

I must add that it is not entirely to mechanical causes that I 
attribute the resistance of the skin in certain cases to the action of the 
fungus. I feel it all the more necessary to mention this because my 
conclusions in another somewhat 
similar case appear to me to have 
been misunderstood. It may be 
true, and I think probably is 
true, that fungi at the time of 
their outbreak exert a chemical 
effect upon the epidermal tissues 
of the host, — perhaps a solvent effect. But whatever means may be 
utilised by the fungus to effect its release, it seems to me the effect 
on the parasite of an enforced delay in the outbreak will be much the 
same. It will go on increasing in size, and this growth will result 
in the pressure which has been mentioned above. 

It would not be unreasonable to suppose that there would be 
connected with a mechanical toughness of the cuticle an internal 
resistance to the attacks of the fungus due to a correlated toughness 
of parenchymatous tissues. There is evidence of such correlation in 
a number of fruits. 



Fig'. 7.— Sipe-TOt sporeB germiuBtlng. 



Description of Variotu Inocnlation Experiments. 

I have now to add to the cross inoculations already mentioned the 
following more recently made by me in connection with the occurrence 
of the ripe-rot on the passion-frait and other fruits. 

3. Passiob-fbuit inocnlatad fromGaava 
Oloeotporium. — Aft«r eighteen daya thej^ 
was no tangible rsBuIt. 



1. Passion-fbitit inoculated from the 
Oloeosporimn of the Banaiui — The inocula- 
tion point became the centre of a dia- 
ooloared vtet., which in the courae of 
three weeks became nearly an inch in 
diameter. No pustules appeared. It re- 
mained nndetermined whether tlie exciting 
caoie was Gloeosporium or not ; but I am 
inclined to think it was the Oloeosporium. 
There is a Olowporiian occnrring in nature 
on the passion-fruit, the f'irm of wh[>Be 
spores it is impossible to distinKuieh from 
those of tbe species known aa Oloeosporiam 
Jraetigenum, although I failed on taking 
these spores and testing them by inocula- 
tion to prove that they would infect other 
fruit. Only one series of tHaU was made. 



3. Lemon inoculated from Oloeotporium 
of the Banana.— In a week there wm 
definite proof of disease in the shape of a 
discoloured area concentric with the inocu- 
lation spot. This area continued to increase 
slowly in size for six weeks, the lemon 
meanwhile becoming dry and hard. It 
seemed as if the skin of the lemon became 
too tough to allow of the fungus forming 
pustules. It remained aodetermined whe- 
ther the fungus resulting from inocnlation 
was really a Qfoeoaporium, but I am inclined 
to think it was, and that in nil probiibility 



it would have fruited if the skin had not 
dried lip. 

Dr. H&lited reports baviiig been eac- 
cesBfiil in inoculating tJie lemon with Q. 
/racligmtan. 

4. Banana inocnlatied from Otoeoiporium 
of the Banana. — The Oloeotporiam began 
U> fmcti^ on the aeventh day, before any 
of the other fmit« that were inoculated at 
the same time with the same material had 
begnn to >how signs of growth. This mav 
tend to show that a Glctoapornan which 
faaa been produced on a given fruit acts 
more promptly od that fruit than On others 



PlB. g.-8par« trom an old 
putnle at the Oloeoaporhtm 
found growing natuTiLll; on 



of a different kind. Or it may be that the 
difference in the time of genninatioD in tjiis 
case was due to tbe fact that the fungns 
having just completed a cycle in the banana 
found itself agam on gronnd of precisely 
the same Itage of npenesB. in other 



words, the slower growth on the other 
fruits soon to be mentioned may have been 
an effect not of the change in the host, but 
in the condition of the host. 

On the twelfth day the banana was 
thoroughly infested. IFigs. 8 and 9, ) 

6. Banana inocukted with the Oltxo- 
tporium of the Banana after the fungus 
had been passed through the Quince. 
Several bananas were inoculated. All 
promptly showed signi of having taken, 
snd all became infested. 

6. Grape inoculated from Olototporium 
of the Banana. — At the end of tjiirteen 
days the grape showed traces of one or 

■• 9 

^^ rig. lO.-'Bpanu d( the Qloeos- 

^"^ -«^ popinm, obtained tFj inoca- 

©"^ litiiw « H»P« "rith ■pores 
^^ ot the aioeospariura found 

^^ ^ ffTOwmg naturall; on the 



two dark unruptured pustules of con- 
sideraUe size. The result on the grape, 
which was of the large white finn-nesbod 
long-keeping type, was in striking contrast 
with the considerable number of other 



inocalatiout made froni the same source. 
The pustules were few and dark, and the 
growth was alow. There was a con- 
ceatric and dark appearance remiaieceBt 
of the Black Spot or Anthracnose of the 

On the fourteenth day pustules were 
removed from under the skin of the grape- 
and examined. The mycelium resembled 

that of a Otoeoiporium, and spores measur- 
ing G-7 I 7-14/i were found, coloured as in 
the banana. Thus it was shown that theae 
spores were smaller and rounder than on 
the banana, though some of them reached 
the size 6 i U>t. (See Fig 10.) The 
colour and structure were identical with 
those of the original sporeii. I never saw 
any of the pustnlea on the grape buret 
open promptly and emit spores freely as- 
was usually the case on other frulte. It 
was always necessary at this etage, in 
order to secure spores for examination, in 
the case at any rate of this particular 
variety of grape, to dig beneath the skin 
and remove the lenticular- shaped spore 

On the twenty-third day the puatules 
burst, and it was interesting to note that> 
the spores were of a little brighter green 
colour than other spores resulting on other 
fruits in the same series of inoculations, 
and that they bad, perhaps, a little coarser 
granulation. There were also some irregu- 
larilies in the form, some spores being more- 
pointed at one end than tbe other. 

7- Pear inoculated from Oloeoaporium 
of the Banana. — At the end of the 
twelfth day the pear gave slight evidence 
of infestation. 

At the end of sixteen days great numbers 
of pustules were to be seen on the pear, 
bat none of them had broken through the 
epidermis. Most of them were dark- 
coloured, a feature of these pustules irt 
certain states snd varieties of the pear. 

On the twenty-first day it was found that 
the dark -coloured puatules which were still 
undertheskinofthepearbore ellipsoidal, bat 
not yet mature, spores. The dark colour of 
the pustules was duefortlie most part to the 
colour of the fungus elements themselves, 
and not to the pigment of the skin of the 
pear. No doubt there was a discolouration 
of the skin of the pear through the action 
of the fungus, but this was not the miun 
element in the dark colour of the pustules. 

There is a moat decided difference in the 
appearance of the fructification of Qlato- 
sporium in pears of different varieties. 
According as Che pear has been evolved for 
earliness or lateness, for immediate con- 
sumption or for long keeping, for sweetness 
or for acidity, for mildness or for astrin- 
gency, there have been produced in the 
fruit properties having, it appears, a 
decided influence on the history of its 
Qloeo»ponum parasite. 



8. PAasios-TEDiT inoculated from the 
Banana Qloeosporium. — The iDOcalation 
took, but after a month no puatules had 
formed. Concentric with the inocuUtion 
point was an area aboutan inch in diameter, 
which haj] taken on a reddish -parple colour. 
This waa tbe evidence upon which the 
Oloeo^porium was believed to have taken. 
It is known that a, apeciea of Oloeosporium 
occurs in nature on the pasaioQ-fruit, ho 
similar in its spore cbarocterietics to tbe 
Qtoeoeporium of the pomaceous fruits that 
it IB difficult to point out any difference. 
I have myself seen and carefully ^umined 
this Otoeosporium of the paesion-fruit. 

9. Date-pluh inoculated from Banana 
(see Figa. 11 and 12). — After twelve days 
the date-plum showed slight evidences 
of being diseased at the point of inocu- 
lation. On the neit day postulea were 



Hg. U.reporei 



noted under the skin of the date-plum. 
They appeared to be finer and closer 
together than on the other fruits inocu- 
lated from the same source. It seemed 
as if the fructiBcation met some reaiat- 
ajice from tbe skin of the dat«-plnm, which 
ia known to be lone resistant to decay. 
Probably the akin of this fruit, notwith- 
standing its thinness, ia rather more re- 
HiBtant than that of other fruits. I think 
the keeping qualities of the date-plum bear 
out this theory. If they are not knocked 
about these fruits keep for a long time 
without decaying, although the pu^ may 
meanwhile become remarkably soft and of 
Buoh a nature that it would meat readily 
decay if once yeast fungi or bacteria should 
gain entrance. It may alao bo that the 
astringent property of the date-plum has 
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something to do with the difference in 
the appearance of the GJoeo^iporitiin pustules 
on this fruit. On the fourteenth day pus. 
tules were removed from under the skin 
and spores were found to exist in them in 
abundance,and they were identical in form, 
size, and colour with those of the banana 
and quince of the same aeiies of inocala- 
tions. The spores measured 5-6 x 12-14/1. 



Still, for a long time afterwards the 
puatules remained sub-epidermal and the 
spores continued to show irregularities due 
to resistance of the akin to rupture. 

From the somewhat exceptional action 
of the Eanana Oloeoaporium on the date- 
plum it might be thought that the con- 
ditions were nnongenial. Thus the pus- 
tules were smaller than usual in other 
members of this series of inoculations, and 
the spores were tardy in their outbreak, as 
has been already mentioned. 

Nevertheless, when spores derived from 
this date-plnm were used to inoculate the 
banana once more, they produced the cha- 
racteristic disease with promptitnde. In a 
week's time diseased areas had developed 
bearingacoresof well -grown pustules, whoso 
spores were of the form, sue, and colour 
characteristic of the Banana Gloeonpori-um, 
in spite of the fact that the " seed " taken 
from tbe date-plum were undersized and 
distorted. 

10. Pear inoculated from Oloeoiipormm 
of the Banana.— After twenty-three days 
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the rotten area on the pear was IJ inches 
across, and bore hundreds of pustulea, from 
some of which spores were being emitted 
in *' tendrils." 

11, Quince inoculated from 6&ieo«pont(ni 
of the Banana — Not successful. The in- 
oculation seemed to take in a partial 
manner. After twenty-three days the spot 
was only J inch across, and was but little 
sunken. It was mottled brown in colour 
and dry looking, with no indications of 
pustnlea. It eeemed as if the quince was 
not in the right condition for receiving the 
fungus — perhaps too green, 

12, QniNCEinoculatedfroroOioflOsporitwn 
of the Banana. — At the end of twelve days 
the rotten area was upwards of half an 
inch across, and bore fruiting pustules, 
often dark coloured, from which salmon- 
coloured spores were cozing. There was 
an appearance of the concentric rings 



:t 



Kg. li.— Spores of Qloeomr- 
inm , oljuined hj inoculstinff 
the qqinoe with spores f onna 



grawing 1 



characteristic of the ripe rot of the apple. 
This is the quince from which spores were 
used to reinoculate a banana (No. 5) ; the 
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Oa the tbirteentJi day the iporea from 
thia quince were oompftred with those from 
sbuiana that had been inocalated from the 
«anie BOm-co, namely, a bajiana on which 
the Oloeoaponum was found growing in 
future. The sporea on the quince were 
12-IS I 6/1, and were of practically the 
-same dimenaiona aa Ihooe of the inocolated 
banana, 11-14 x 6-7^) but they had s 
'Ooaner intenud granulation and more of a 
tendency to be pointed at one end. The 
colouration in the two sets of spores was 
JdenticaL 

13. Apple inoculated from Oioeoeporium 
«f the Banana. — No reenlting disease , 
The apple was a toagh-Iooking Russet. 
This experiment was ^terward repeated 
with the result of verifying the records of 
Others that the disease can be easily trans- 
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and not jAt bunt, 
ferred to the apple. The nature of the 
a[<ple atilised in the first trial eiplnins the 
fail are of the inoculation, and emphaaiees 
the fact of specific renistuice. 

14. Peach inoculated from Gfoeo«;)orium 
of the Banana. — For along time it appeared 
aa if this inoculation waa a failnre, bat 
ultimately a vimlent outbreak of spores 
■occurred. On the seventeenth day the 
peach was examined for the first time in 
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several days, and it was found to be almost 
literally covered with deliquescent apore 
Diasses of a salmon colour (rig. 16). 

The akin of the peach is such that the 
early stages of the growth are not very 
aprarent 

The apores measured 6-7 i S0-25ft. these 
being the largest secured on any fruit in 
thia particular aeries of inooulstiona (in- 
oculatione from banana on to nine different 
fruits belonging to various orders). 

Spores taken from this peach reprodnced 
the disease on the banana. It waa found 
to be impoasible to measure the size of the 
pastules on the peach. Clavate spores of 
somewhat greater length were Been,^37fi. 



15, QciNCB inoculated from 0foeo«pf>riu>n 
of the Guavn. — Took readily, the fungus 
coming into fruit after five days, and con- 
tinuing to fruit abundantly thereafter. 
The spores (see Fig. 17) showed a varia- 
tion from the original form aa found on the 
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Spores from this culture were used te 
inoculate a gnava, and with success. (See 
Inoculation 19.) 

16. Hawthorne BERRIES were inoculated 
with the Glototp<yriiiin of the Guava after 
it had been passed Uirough the apple.— 
The berries were of Crataegus oxyacantha, 
and were gathered in June near Sydney, 
being fully ripe at the time of gathering. 
After nine days, pustules had formed and 
burst open, though the spores of the 
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Oloeo»pCTiwia had not yet formed. The 
spore beds of mycelium were fully formed, 
and, as usual, consisted of closely-packsd 
septate threads, at the sommita of which, 
however, there waa, ■« yet, no indication 
of the formation of spores. 

On the eleventh day well-formed spores 
were secured and drawn. In form and 
size (4-2-5*6 x 9-21^, and averaging 
14 I 4'Sfi) they resembled closely the 
original spor«s as found growing in nature 
on the guava. (See Fig. 18.) 

16 
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the Bpor«s obtained and those Bnwn. The 
differenoG ia ahown in the illaatrationB. 
The aporeB aa origimillr touad on the gaave, 
were loosely granular and the vacuole was 
not very couapicuous. The generation On 
the apple waa more finely granular, and 
the vacuole was more clearly to be seen. 
My notes, made at the time, say that the 
spores had varied in the direction of the 
form of the fflDeosptTtum spores as 
ordinarily found on the apple in nature. 
After sixteen days the rotteaarea wae three- 
fonrths of an inch across, and some of the 
pustules had begun to emit " tendrils." 

17. Pbab inoculated from the Oloto- 
tporium of the Guava. — In eleven days the 
pear was half rotten, but without any 



definite outbreak of pustules. The rot 
seemed too aoft for ripe rot. No pustules 
or spores could be found, but a coarse dark 
and very granular mycelium waa seen, A 
repetition of the inoculation was successful. 
18. Banana inoculated with Guava 
Oloeosporiitm. — Took rather slowly. Op 
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that the vacuole was more distindt. Two 
days later other pustnles began to appear. 
On the sixteenth day there were some 
half dozen well- developed cushion- like 

Eaatules, and on the eighteenth day these 
ad increased to ascore. The aporea were 
drawn, and appear at Fig. SI. 

19. GtTAVA of the large yellow sort was 
inoculated from a quince that had received 



guava. The object of the inoculation was 
to see if the change of form noted on the 
quince would> be retained on the guava, or 
whether there would lie a reveraion to the 
form aa it originally occurred on the guava. 
The disease took slowly, but twenty-four 
days later there were well-developed pus- 
tules for a distance of five miHimetres from 
the point of inoculation . The pustulea were 
of rank growth, and were in all respects like 
those from which the seed bad been taken 
on the original small red guava. The yellow 
guava was ultimately completely destroyed 
byPenicillium, and this may accounC for the 
somewhat slow growth of the Qloeonpirrivm, 
but it is to be remarked that this yellow 
guava was a hard specimen and far from 
ripe to begin with. The spores, on being 
compared with the drawioga made from the 
original "seed" as found growing in nature 
ou the small red guava, proved to he 
identical in size, structure, and colour. 

20. Apple inoculated in two places with 
Qloeonporium growing naturally on quince. 
After twelve days this apple was com- 
pletely brown, soft and rotten, and 
numerous blackish pustules had appeared 
and were evidently concentric in arrange- 
ment with the two inocuIat«d spota. The 
SustuloB were not, however, in ringe. A 
iw had already sent out "tendrils" of 
aporea. These weremonnted and examined, 
and were found to be rather more spindle- 
shaped than ia common in Qlotoaporium, 
of a greenish colour, rather more finely and 
densely granular than is usual in the genus. 
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which, on examination, proved to be an { 

immature Qlotosporivm pustule. The only 

— g curved, but otherwise bad I and with i 



beoame much 



I appearance of the aporea aown except | Figa. 23 and 24. ) 
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central clear space. (See 



These sporea gemiinated readily ; usually 
from one ead only, aometimaB from both, 
seldom from the side. 

When a eoil of these aporea is placed 
under a cover glass in water culture, only 
the outer spores of the coil germiDate— as 
if the presence together of a lai^e number 
of spores prevented germination. 

31. Peab inoculated from GloeotporiuTn 
found growing naturally on the leaves of 
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Twenty-four days later a few pustules 
were foand, having well- developed sporea. 
These are shown in Fig. 26. 

22. Plum inoculated with the Qloeo- 
aporimn of the apple. After five days the 
plum was well infested. 

23. Spores from the foregoing inocnlation 
were nsed to inoculate a, tomato of the 
yellow variety. After ten days the tomato 
was well infested. The pustules were 

Flg> 37.— Spon* of a aioeosporium 

loiiDd gnming' Datnnll; an tliB tomato. 
small and close together, and the outbreak 
of the spores seemed to be considerably 
delayed by the nature of the skin of the 
tomato. 

24. An apple was inoculated with the 
Q/oeo»poriuni found growing naturally oq 
the pepper. After fourteen days the apple 
was well infested. 



Bipe-rot Fongi found growing oataraUy on Tarions kinds 

n Vegetation. 

Bipe-rot fungus on the Banana. (See Fig. 45.) 

The following facte were noted with reference to a specimen bnnch of 
bananas aent from Byron Bayj and said to be failing to set and ripen. 
As soon as the fruits reached a length of about three inches, and 
sometimes earlier, they began to change colonr and to shrivel, passing 
through greenish-yellow, yellow, brown, or French grey, to almost 
black. At the brown stage the colour became pmtuose, and the final 
blackening was accompanied by a pink eruption of Gloeosporium spores. 

The spores occured on all parts of the fruit, but in the specimens 
fignred they were most abundant on the basal half, being particularly 
abundant at the very base of the stem. (See Fig. 45.) 

The disease extended to the entire bunch, which in consequence was 
rendered worthless. 

No other disease- producing organism was to be seen on the speci- 
mens sent, which included most of the middle part of a bunch. 

The sender wrote that he felt certain that cold weather had nothing 
to do with the matter. It was apparent that the disease had attacked 
the fruit at an early stage of its existence. 

Later the fnngns fruited freely on the main stem of the bunch of 
bananas. The fewts observed seemed to establish the ability of the 
fungas to completely prevent the frnctification of the banana. 

Rife-rot fungus on Hawthorne. (See Figs. 28, 29, 30.) 
The Gloeosporium of the hawthorne was found growing naturally 
on the fruits of Crataegus oxyacantka in the middle of the month of 
June, near Sydney. 

The postules, which often covered the entire fruit, were aboat one- 
tenth of a millimetre in diameter, and gave to the surface of the fruit 
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a panctate appearance. The cumber of spores in each pustnle w^as 

not great, bnt the spores were of large aize, measuring 6'&-8 x 18-32;u. 

In form they were, for the most part, elongated, 

« ^^^ bat in some instances they were somewhat 

M M^ fusiform (Fig. 28). The coloar was nearly that 

A jgiLiM. "^ *^^ GUieosporium of the guava, but it was a 

St *'™* trifle less brilliant, the iridescence being a little 

ig <^S> le^ marked. The vacuole characteristic of most 

X4DD spores of Gloeosporium was not plainly to be 

'"*'i™"S'"thral!S^ei ^®®'°' *^* ^°^ granulation being such as to 

obscure it, if it existed at all. 

It will be seen that the spores of this form are larger than any 

others examined in the course of these experiments. 

Although the sporeswhen freshly removed from the pustules appeared 
to be one-eelled, after twenty-four hours in water they were multi- 
cellular, some two-celled, some three-celled, some four-celled, the 
latter being more constricted at the middle division. After the 
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formaticm of these septa the vacuoles in the various cells appeared a 
trifle more discernible (see Fig. 29). The cells germinated vigorously, 
sending forth a mycelium that at the end of twenty-four hours was 
many times as long as the spore, and considerably branched, but 
with no tendency to produce conidia. 

Ripe-rot fungus on leaves of Pasaion-vine. (Fig. 31.) 
The Gloeoaforiwm found on the leaves of the passion-vine was used 
to inoculate a pear, a banana, two apples, and a passion-fruit. After 
thirty days, the pear, which had become slowly infected from the first, 
was found overrun with Penicilhum, in the midst of which, at least 
on the borders of the outbreak, pustules of Gloeosporiv/m were to be 
found. These gave spores somewhat smaller than those of the pustules 
on tbe paesion-vine leaves from which they were inoculated. The 
measurements are given herewith. 

It will be seen that tbe average dimensions are 6'2fi z 
"■" '^ *''^" 13-4, the limits being 5-9 x 12-15^. 

As many of tbe spores had germinated, it is not 
possible to give these measurements the weight they 
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would otherwise have. The spores that had not 
germinated seemed to me to be dwarf spores, and those that had 
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germinated were difficult to measure properly, espeoiallr in width, 
it being impossible to allow for tbe amonnt of collapse dne to ger- 
mination. 

It should also be remarked that the growth was verj slow and not 
very decisive; in fact, I felt convinced for a long time that no 
Gloeosporiwm was preeent, and that the disease was an accidental 
growth of Penicillinm, and nothing else. An earlier microscopic 
examination would have been better. 

I succeeded in infecting another pear with spores of this fangas. 

Ripe-rot fungus on Passion-fruit. (Fig. 32.) 

On the 22nd March, 1901, 1 received some passion-frnit suffering 
from a ripe rot, caused by a species of Qloeoaporium not distinguish- 
able in form from Gloeoa^oriwm fractigenum. The diseased spots also 
showed the concentric markings so characteristic of the ripe rot of 

iz. E3k — Spor«fi of the Oloeoaporlom, fouod ^nwinif natanUy 
on tlie frait ot the puiion-Tlne. 0, tieililT remoTed. 
BpDree ; b, ^rmiutiiis BpoiAe» one <tt which lua Akfvdy 
producod ■ HeoaodHrj apore. 

the apple and other fruits, presenting more or less of a bnfi colonr 
with rings of a darker shade. The infested areas were usually of a 
circular shape, and snuken. As the disease progressed the spots 
collapsed, and the shell of the fruit became dry and brittle. The 
spore -producing pustules were lees numerous than ie usual on other 
frnits, but were of the usual size. The spores are shown in Fig. 32. 

The diseased spots were at first small and green, but at this st^e 
were not sunken as they were at a later st^e. As the disease 
progressed the spots enlarged, and, while gradually sinking inward, 
assumed the above-mentioned buff colour with concentric markings. 

The disease was said to be causing a great deal of damage. 

On being cultivated, the spores germinated in precisely the same 
manner as those of the ripe rot of the apple, producing secondary- 
spores in about fifteen hours. These are shown in the illustration 
referred to above. Prior to the germination, or pari passu, the 
spores became two-celled. Perhaps the prominence of the " nucleus," 
as ordinarily seen on removal of a spore from its pustule, is dne to 
the condition in which the spore then exists — a condition preliminary 
to division. 

The secondary spores are smaller than the primary, and are darker 
in colour, as well as more coarsely grannlar. In form they are some- 
what spherical. (See Fig. 32, h.) 

Apples, pears, grapes, gnavas, peaches, bananas, and date-plnms 
were inoculated from the spores of the ripe rot of the passion-fruit on. 
March 23rd, 1901. Afevrdayslaterpineapples, tomatoes, quinces, and 
peppers were inoculated. 

None of these appeared to take except the tomatoes, which ou 
April 9th showed three pustules on one small spot, as yet unripe, and 
not bearing spores. These appeared to be true Gloeoaporiv-m, 
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pustnles, toweyer. TMb growth was so alow that, even supposing ii 
to hare been a good case of transmiasioD, I doubted if the fungus was- 
on congenial ground. At a later date, however, when making a. 
series of sncceasfol inoculations with the ripe rot from another soarce^ 
I obtained a similar resnlt on the grape. From this it may be inferred 
that certain inocnlations though successful result in less robust growth. 

Bipe Bots and their Names. 

Whoever reads the literature of Gheoaporium will, I think, be- 
willing to admit that there has been considerable readiness to describe 
and name as specifically distinct a number of forms, mainly upon the- 
gronnd of their host-plant being one upon which species of Gloeosporium- 
had not been previously seen. If, in addition to the novelty of the 
host-plant, some small distinction in the size and form of the spores- 
could be made out, there has apparently been very little hesitation in 
doing what is commonly called " establishing a new species." 

In the course of observations made upon a considerable variety of 
Gloeosporium inoculations I have often had occasion to observe the 
diversity of form, size, colonr, and structure that may be exhibited by- 
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the spores of a single species. With a change in the nature or 
condition of the host-plant comes a corresponding change in the 
resulting spores. Mature spores from young growths differ from those 
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produced by the same growths at a later date, not only in size and 
form and structure but also somewhat in colour. I observed that these- 
differences were not infrequently greater than those upon which various, 
authors had founded new species. 
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Thus it appears that the granulation of the spores is coarser when 
young than when more mature. In the case of the spores of the gnara 
GloeoBporium cultivated on the apple, the earlier spores from the firsts 
pustules that appeared were removed and examined before the pustules 
had burst, yet at a time when the spores were readily obtainable in 
large numbers. Several days later, when more pustules had appeared, 
spores were taken from a pustule that had begun to emit the spores 
in "tendrils." Comparison with the spores taken at an earlier date 
showed that these later spores were more regular in form and more 
finely granular, and had a more distinct vacuole than those of an 
earlier date. 

Similarly in another case when spores were removed from a young 
pustule of the Gloeosporium of the banana inoculated on to the apple. 
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4)he spores were found to be very coarsely granular and without a 
vacuole, the normal form of these spores on pomaceous fruits being 
£nely granular. {See Fig. 39) 

It has been necessary to bear these facts constantly in mind while 
carrying on the experiments recorded in these pages. If, for 
instance, the earlier spores resulting from an inoculation on to a new 
■fruit were compared with a mature spore from the original, the results of 
the comparison would be of less value than if the spores wero mature 
on both occasions. No rule can be laid down for guidance in such 
.comparisons because, on account of the varying composition of different 
■fruits, the appearances of the ripe pustules vary considerably. It 
-would seem that a pustule that is actively "spouting" spores might 
he safely taken as beyond question mature, and iu the comparisons 
(here made, as far as possible, spores for companson were derived 
"from "spouting" pustules. 

Unfortunately, however, the varying nature of the epidermis of the 
-various fruits is a factor difficult to allow for in making comparisons. 
"To illustrate the nature of the comparisons made, and the obstacles 
encountered, and the results that may be obtained if the difficulties are 
not too great, let us return to the cultures of the Gloeosporium of the 
guava. We find that the spores of this form, as they occur on the 
guava, are rather more elongated than usual, coarsely granular, 
provided with a rather indistinct vacuole, and characterised by a 
ipeculiar colouration. When viewed in optical section the spore walls 
;appear to be colaurlees and the granules nearly so, but with a 
delicate shade of green. If the lens be next raised a trifle, the spore 
■wall takes on a. pinkish tint, the change reminding one of the change 
.of tint noticed in .those substances, such as eosin, that in one light 
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appear red and in another green. Similar appearances may be seen 
in other forms of Gfloeosporium, but they are not usnally ao marked 
as in the Gloeoaporiwm of the gnava. 

If, now, other froite be inocnlated with these spores, as grown on the 
gnava, strong growths will be secured that present certain variations. 
In most instances (banana, apple, quince, pear) the spores contain 
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finer granules and a more distinct vacuole. This is distinctly noticeable 
on the pomaceoas fruits {see Figs. 40 to 44) . Now, as the Gloeoaporium 
ordinarily found on pomaceoas fruits is more finely granular than the 
form seen by me on the guava and used in these observations, we may 
safely saspect that the gnava Gloeosporium, when grown on the 
pomaceons fruits, varies in the direction of the form characteristic of 
those fraits. It is needless to point out that this is what we should 
expect if one of these Gloeosporia is a derivative of the other, and too 
closely related to be regarded as specifically distinct. 

As to the variations in the size and form of the spores of fungi, we 
see in the measurements resulting from the inoculations already 
recorded what large variations may occur as the result of varying 
environment, such as is afforded by the various fruits employed. We 
may have spores varying in size from 5 X 7/1 to 6 X ISf., and in form from 
nearly ronnd through ellipsoidal and elongated to clavate. If any 
attempt had been made to secure extremes, it would have been easily 
possible to have exceeded the limits of size and form here set down. 

A thoughtful review of the various colours displayed by the diseased 
spots resulting from the attacks of a given form of Gheosporium on 
a variety of fruits will, I think, result in the opinion that these colours 
are in harmony with the physiological functions of the host, and I am 
sure that to a less extent the same is true of the colour and form of 
the pustules and spores. Thus the colour of the fruit itself enters 
to some extent into that of the diseased area, and the chemical 
reactions of the fruit's constituents have a decided influence on the 
colour of the rot. Some varieties of pears have a tendency to blacken 
the pustules of the fungus. Turning to the form of the spores, 
nothing could be plainer than that the peculiar epidermis of certain 
fruits, through its extra resistance to rupture, gives a peculiar irregu- 
36667 B 



18 

larity to the form of the spores — spores that Dnder other conditiona 
woold be Bymmetrical, becoming bent and clarate. With regard to 
the colour of the spores, I am not so certain ; but I have Been qnite 
perceptible changes of colour dne, apparently, to the change of 
host-plant in the coarse of a series of inocolations. For example, 
I observed that the somewhat brightly- coloured spores of the Gloeo- 
sporium of the guava became less orilliant after two or three genera- 
tions on pomaceons fraits. 

All these variona properties of the fnngns ahonld be considered to be 
to a considerable extent a fnnction of the host-plant, jnst as the size, 
form, and colour of Phaenogamoaa plants are to a certain extent 
functions of the soil and climate in which they are produced. 

If these ideas are correct, and my observations leave me no doubt 
that they are at least approximately correct, they must cause ns to 
consider the size, form, and colour of spores in the light of their 
origin, and not refer to them indiscriniinately as characteristics of the 
fnngns, and make them the basis of descriptions of " species." 

Consider for a moment the colours called forth on these same host- 
plants by other fungus diseases than the ripe-rot fungi. It is quite 
evident from such an examination that each species of fruit has certain 
ranges of colour in its rots, regardless to some extent of the exciting- 
cause. These colours are due to certain chemical changes in the 
tissues of the fruit, and these changes are at bottom similar for qnite 
a range of injuries. Here again we see that the resulting compounds 
and their coloars are to a certain degree a function of the object 
attacked, and we cannot logically refer them indiscriminately to the 
attacking agency. 

While these statements may not be capable of being set down as 
hard and fast laws, they embody too much truth to be so generally 
ignored as they have been in the past, particularly by systematista. 

The facts strongly suggest that a considerable number of the 
various so-called species of Gloeosporiwm, showing as they do when 
grown on different fruits no greater variations than we expect to see 
in various plants when grown on a variety of soils, are in reality too 
closely related to require distinct names — are in reality one and the 
same form or species. 

Other recent observers have arrived at similar conclusions as the 
result of more or less extensive experiment. 

The fact that the ripe-rot fungus of a given frnit can be grown on a 
great variety of other fraits, and that it actually occurs in nature on a 
great variety of other fruits, may appear capable of another inter- 
pretation than that sn^i^sted by the foregoing paragraphs. It may 
be argued that in spite of the close resemblances among the varions 
forms, there are as many species as there are kinds of fruit; that the 
mere fact of each such form growing on other fruits is no proof that 
it is not in itself a true species ; that there are other important 
factors besides form, colour, size, and structure that enter into the 
idea of a species, namely physiological adaptation to enviromnentj 
chemical composition, &c., and that these do not find expression in any- 
visible manner. 
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The burden of proof that such is the cose rests with those who hold 
sQch views, and until satisfactory proof of the existence of these 
elusive characteristics is brought forward, one may be pardoned fur 
looking upon such views as too indefinite to be utilised in Bystematic 
work. We must fall back upon what we can readily test with our 
senses. 

From an economic point of view it makes no difference that I can 
see, in the matter of the ripe rots of fruit, whether there is only one 
species capable of living on all sorts of fruit, or whether there are as 
many species as there are kinds of fruit, each so like the others that it 
is hardly possible to make a diatioction, and each moreover able to 
effect an entrance into all other kinds of fruit and produce rot. The 
economic precautions required are the same in either case. From a 
scientific point of view, however, the question is an important one, aod 
it is this fact that has led to this rather lengthy discussion. 

One is almost tempted to declare that species- making sometimes 
becomes a kind of mania, — that altogether fiimsy and whimsical, not 
to say unreasonable, differences have been seized upon as excnses for 
adding unnecessary descriptive matter to scientific literature. If we 
find that a particular kind of oats growing on sterile and s&ndy soil 
exhibits a dwarf growth and a yellowish colour, we do not immediately 
regard it as a new form, not forgetting to name it and announce the 
discovery. Let us congratulate ourselves ! For it is not always thus 
among our scientific friends. Is a fungus species newly found on a ' 
peach ? Call it new and name it pruni. Same genus on the grape ? 
Call it new, name it ampelinum. On the apple ? New, call it mali. 
On banana ? Christen it miisae. 

What next T Sparrow in a pear-tree, Passer pyri ? 

The question may be less trivial than it seems. The different shades 
he may assume in the green shadow of pear leaves, his different 
attitudes due to the steepness of the pear twigs, the shape of his nest 
consequent on the angle of the forks — these are matters in the case 
of the sparrow somewhat on a par with the characteristics to be noted 
in the growth of a fungus merely as a consequence of happening to 
alight on a pear. 

A. reasonable allowance for the inflnence of environment would 
prevent much confusion. It is not as if we were still in ignorance of 
methods of cultivating fungi, and were obliged to rely upon specimens 
as ordinarily fonnd in nature. 

Our criminal courts have learned some valuable lessons in identifi- 
cation, and they long ago gave up trying to identify a criminal 
by his name, knowing full well that the next time he comes before 
them it will very likely be under a new "alias." The "rogue's 

fallery" is a safer source of information than any criminal list. " What 
oes he look like ?", not " What is his name ?", is the question of the 
expert. Measnrements, photographs, indelible marks, these are the 
reliable data. 

If this is so in the face of all our legally enforced registration of 
names, it is certainly calculated to make us pause before putting too 
much reliance on a mere name. 
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Oar predicament is nob improved when these names are looselj 
bandied about and lightly given. The rale sometimes seems to be, if 
a thing is found in a new place, give it a new name, especially if it is 
a shade darker or a trifle larger. 

We have gone to great lengths in this manner in the case of » 
number of our common fungus genera. The sooner we devote some 
of this linguistic and glory-hunting energy to the creation of a first- 
class " rogue's gallery," the better. 

Measure, observe the behaviour, photograph, and above all, draw. 
I know some learned societies have tried to lay disabilities on drawings. 
That, however, is only an admission that a great number of the 
members cannot yet appreciate a drawing. In effect they say that the 
one who makes a drawing cannot be relied on to know anything about 
what he draws. My experience is quite the contrary. 

It must be admitted that a knowledge of the name of anything too 
often passes for a knowledge of the thing itself. He who can promptly 
gWs the common and scientific name of a plant, animal, or other 
natural object, has a passport to the confidence of his fellows that 
on'e cannot help wishing may always be justified by a fuller knowledge 
to follow ; whOe it may be admitted that this wish is satisfied in the 
majority of cases, there remains no small ground for thinking that 
much of our current knowledge stops short at the point that enables 
the possessor of it to " give it a name." 

This, of course, is only another way of saying that the object of too 
much of our study is to the end of classifying, and to that end alone. 

Such study, however necessary, cannot escape the criticism of being 
superficial. Moreover, it leads to an inordinate love of routine, and a 
contentment with knowing a little about a large number of objects, 
that prevents us, paradoxical as it may seem, from knowing much 
about this same series of objects ; for in any series of related natural 
objects one is in reality tery much like another in all essential features, 
and a knowledge of one member of the series is in many respects 
equivalent to a knowledge of the others. But our method of skimming 
over the surface, of giving superficial attention to so many objects, 
prevents us from getting below the surface and reaching those general 
phenomena which would famish such data of a general nature as 
would lead to nearly all the results we now achieve and very much 
more beside. 

It would be a splendid resolution, if carried into effect, for each 
of us who devotes attention to species-describing, to decide to 
periodically give a deep look into one of the organisms he is in the 
habit of stuoying, making it as exhaustive as his resources permit. 



Remedies for Ripe Rot. 

Care in Handling. — The observations recorded in the foregoing 

pages, and similar observations made elsewhere, teach no lesson more 

forcibly than that concerning the care which should be exercised in 

the handling of all fruit destined for lengthy stor^e. 



In a state of natare, one of the primary objects of the skin of a 
fruit is to protect the inner tissaes from injury until such time as 
they may aid in securing that disposal of the fruit that will be useful 
to its species; and of ^1 the agencies likely to npset this result few 
are more potent; than parasitic fungi. 

A careful review of the species of fungi that attack ripe fmit shows 
that Tsry few of them have the power to penetrate the sound skin of 
fmit. It appears that for the most part it is only after some injury 
has made an opening for them that these fungi can gain an entrance. 

It follows that the orchardist should give close attention to the 
various agencies that may injure the skin of his products be it ever so 
ctlightly. An injury so small as to be quite invisible to the eye is 
an ample gateway for these injurious rots. 

It 18 almost an axiom of the best fruit-growers, in the regions where 
frnit-growing is most successful, that fruit should be handled like 
eggs, and for precisely the same reason. The cracking of an egg- 
shell is not more fatal to the keeping qnalities of an e^ than is a 
similar accident to the skin of fruit. 

Beyond question the people of California are the greatest masters of 
the art of plucking, caring for, and marketing fruit; and it is "in 
California that one observes the highest degree of attention given to 
preserving the skin of fruit in a perfectly uninjured condition. This 
is a matter to which I have given much observation in the half-dozen 
different fruit-growing regions of the United States, and in nearly a 
dozen other conntries, in the course of tours devoted specially to the 
pnrpose of seeing with my own eyes the methods employed in the 
handling of produce. So far as such evidence goes; there can he no 
doubt that the most successful frnit-growers, from the commercial 
standpoint, are those that handle the fruit with the greatest care ; and 
let it be anderstood that this care is usually exercised in the full know- 
ledge that it is the rot fungi that constitute the danger. All their 
precautions, such as utmost care iu picking and sorting and grading, 
careful wrapping, special vehicles to provide against jarring and 
bruising, the use of ice in warm weather, — are precautions based 
&rmly on a knowledge that the smallest break in the skin of a single 
piece of fruit may mean the loss of an entire shipment. The fnngi 
that cause the rotting of fruit, of which the Gloensporium is a 
prominent example, are almost omnipresent, and stand ever ready to 
take full advantage of the smallest opening. If they gain access to 
one orange or one apple or one cherry, in a, case, it is not long before 
the entire case is doomed ; for the rotting of one piece creates 
chemicals capable of so injuring the other pieces as to render them 
accessible to the rot fungi. 

In the Orchard. — A number of conclusions applicable to orchard 
work are derivable from the foregoing pages. 

In the first place, it is evident that if the fungi responsible for the 
occurrence and spread of the ripe rots are so indifferent to the nature 
of their host, we must give attention to other matters than the condi- 
tion of the fruits that are being raised for profit in the orchard. If, 
for instance, we have a fruit that is subject to ripe rot and there is 



growing in the yicinity a hawthorn hedge, it will be necessary to 
attend to the condition of the hedge as well as to that of the f rait being 
ooltivated for profit. Again, suppose a enrplus crop of frait of another 
sort is fonnd aasaleable, something that not infreqnently happens I am 
sorry to say, and this Barplns be allowed to lie where it falls and to go 
its own road to decay? A considerable portion of it will become 
infested with ripe-rot fungi, and this will be a menace to all frait in 
the vicinity, some of which may be valnable. In the same cat^ory 
as sarplns ansaleable fruit most be placed left-over crops of certain 
Tegetaoles. Rotting tomatoes may be a menace to ripening fruit on 
trees near by. So may rotting Burplna cncnmbers, pumpkins, and 
other cucnrbits. Rotting fruit of any sort is a danger to ripening fruit 
of almost any other sort. The danger is not always confined to rotting 
frnits, as it has been shown that the ripe-rot fungi find a congenial 
breeding ground on the branches and foli^ of a number of plants. 
It is quite probable that these fungi breed in non-living matter of 
certain kinds, for they may easily be coltivated on artificial media. 

Special pains should be taken to ensure the destruction of all rotting 
vegetable matter in the vicinity of an orchard, and especially of any 
rotten fmit or rotting vegetables. 

When applying sprays for the prevention of fnngi, it would be well 
to have an eye to adjacent vegetation, with a view to the possibility 
that it may be the source of ripe-rot fnngi. Often it will cost little 
more while spraying the orchard to spray these other plants that may 
be in or near it. If, for instance, there be a hawthorn hedge on the 
border of the orchard, it may prove a paying investment to spray the 
hedge also. 

The same principles that apply in the orchard apply also in the stor^e 
of fruit. It is useless to expect to keep fruit snccessfuUy in cases tlutt 
have recently held rotten fruit, and the variety of fruit makes little 
difference. A box or other receptacle that has held ripe-rotten plums 
is jnst as unsuitable for the storage of apples or peaches as for plams. 

The means for combating the ripe-rots in stores and shops are, of 
course, of a different nature from those suitable to the orchard. For 
disinfecting cases and boxes boiling water is cheap and efficient in 
many instances. Formalin is an eminently suitable fungicide for use 
in stores and shops devoted to the fruit industry ; in fact, I am sure 
that if shopkeepers and merchants realised more fully the efficiency 
of this substance and the ease with which it can be applied, it would 
come into wide use for these purposes. 

For disinfecting bins, whitewash is cheap and efficient. Though 
usually applied with a brush, it may be applied with a spraying 
machine, with the advantage that the whitewash is driven into cracks 
that could not be reached readily with a brush. 

The precautions that are to be taken against the ripe-rot fnngi are 
not by any means confined to the period after the fruit is plucked. In 
the orchard, Jong before ripening time, there are plenty of infinencea 
that open up breaches in the fruit through which the rot fungi may 
gain an entrance. This is notably the case with early varieties. To a 
large extent these early varieties owe their earliness to selection and 
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breeding directed toward rapid growth, this rapidity being accelerated 
hj the application of atimulating manorea. Now all this means weak 
tissnes, for nature cannot be harried and yet do her work with the 
same thoroughnees that would characterise her normally slower procees. 
Beside being smaller, early frait baa poorer keeping qnahties than 
later fruit, and this must always continue to be so ; we cannot " eat 
oar cake and keep it too." Early fruit most from tbe very natare 
of things remain pecoliarly susceptible to the attacks of Gloeotporiwm 
and similar fungi. Hence it follows, as before remarked, that in the 
orchard we mast give especial attention to the agencies which open 
up the way far tbe entrance of these enemies. As far as it will prove 

Erofitable, we must attend to the action on onr crop, of wind, rain, 
ail, son, ineecte, birds — always bearing in mind that the minutest 
wound inflicted by any of these ^j^ncies is liable to be as injarions as 
though it were large enoagh to be visible. 

In order to be more specific, it may be well to mention some of 
the necessary precautions more in detail. 

Drainf^ should be attended to, because it sometimes happens that 
after a period of dry weather a succession of rain storms gives to tbe 
crop such an excess of water that, the skin of the fruit having 
acquired a certain inaptitude to further expansion, the sudden pressure 
causes it to burst. Good draiaage will tend to avert this loss by 
taking away all excess of water as fast as possible. 

The sun is responsible for damage where tbe pruning is snch 
as to admit too strong a light, and too mach beat, to the frnit. 
This results in " sun-scald." It should be borne in mind that this 
injury is not so common as it is believed to be by some. There is an 
infallible test with regard to injury caused by the sun that is often 
overlooked. The sun injures only one side of the frnit, — tbe side it 
shines on. This seems so self-evident as to require an apology for 
referring to it, and certainly no reference would be made here were 
it not for the fa«t that the author not infrequently receives frail 
injured on all sides, and yet accompanied by the suggestion that tbe 
injury is " sun-scald." 

The wind is responsible for more injury to delicate- skinned early 
fruit than would appear at first sight. We mnst remember that at 
the time of ripening the skin of early fruits is particularly liable to 
injury. Falling twigs and bits of bark, flying debris carried by a 
gust of wind, are quite competent at this time to puncture the delicate 
^in of many kinds of fruit. 

The continued chafing of one part of a fruit tree against another, 
the knocking of the fruit against twigs and leaves are things to be 
taken into account at the time of pruning. The provision of proper 
wind breaks in situations liable to windy weather is a feature of orchard 
work that leads to less loss from fungi as well as from wind-falls. 

Improper spraying is occasionally the source of some little trouble 
in connection with ripe-rot fungi. It sometimes happens that the 
npray is applied at the wrong time ; that is to say, at a time followed 
immediately by strong and hot sunlight. Such Ught acting through 
the droplets of spray is concentrated as it would be by passing 
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tliroQ^h a lena, and the result is that the tisBues of the leaves aod 
fmit immediately under the droplet are heated so mucti ae to lead in 
conjuactioD with the chemical action of the fungicide, to weak or 
broken akin, and after that to an attack of Gloeospormm. 

While on this subject I would like to again emphasise the importance 
of a fine spray quickly applied. This is a matter upon which I have 
insisted for a long time without, as it appears to me, the result being 
what it ought to be. I have just alluded to the danger attendant 
npon the application of a spray at a time followed by strong hot sun- 
light ; but such danger would be comparatively little if the spray were 
ae fine as it ought to be. If the droplets of spray are so fine as to be 
almost invisible, their effect in conjunction with the hot sun would be 
trifling for two reasons. In the first place they would be so small 
that they could not collect enough heat to be injunous, and in the 
second pla<!e they would evaporate so quickly that they would be gone 
before they had time to collect sufficient heat to do any damage. 

On other occasions I have given the strongest reasons why a spray 
should be applied in a very fine state of subdivision, namely, that 
under such circumstances the spots of poison are greater in number 
and the distances separating them are less, and in consequence of this 
the germinating spores of fungi are more likely to run against the 
poison spots and thus be killed. Of course, it would be useless to 
have the spray fine if the plants are " drowned " with fungicide. 
The idea seems to prevail with some users of fungicides that the object 
of applying a spray is to wash the disease off the plants. Nothing could 
be farther from the truth. The object of spraying is to place npon the 
leaves and other parts of the plant small spots of poison, and to place 
them 80 close together that any germinating fungi will soon come into 
contact with one of the spots and, absorbing some of the poison, be killed. 
A few simple observations will convince anyone that in a certain sense, 
that is to saj after a certain point in the spraying is reached, the more 
spray applied the less good is done. Any orchardist that has not 
already done so should try the following simple experiment. 

Spray a few leaves with Bordeaux mixture for a few seconds with 
as fine a spray as possible, using a well-made mixture and a high 
pressure. Simply pass the nozzle of the sprayer over the leaves once. 
Allow the leaves to dry, and meanwhile spray another similar lot of 
leaves for a longer time, observing how after the first few seconds the 
droplets of the spray collect together into larger and larger drops, 
until at last they roll off the leaves on to the ground. This latter 
kind of spraying is of little value, for if the leaves sprayed in this 
manner be allowed to dry, and then be compared with those sprayed 
as at first directed, it will be found that the leaves sprayed with a 
small dose have retained the lai^er amount of the fungicide, and are 
therefore better armed (gainst the germinsting spores of fungi. 

I even go so far as to advocate a double application of fungicides 
in the following manner, and I would like to add that my opinion in 
this matter is formed after careful laboratory tests, followed up by 
corroborative field tests : — Go over the work rapidly, never allowing 
the nozzle of the sprayer to play for more than a second or two upon 
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any one part, or perhaps only for the fraction of a second. Go over 
the whole plantatioa in this maaner. After completing one roand 
repeat the operation at once, making sure that the first spray is dry 
before the application of the seoond. This need not occapy more time 
than wonld be given to the spraying in the ordinary way. Simply 
decide how mnch time is to be given to the job, and devote to the 
first dose one halt of the time, and to the second dose the other half. 
In the end no more time will have been consumed, and not mnch 
more labour and no more material, but the result, I can assure the 
reader, will be a decided improvement. The poison will be found to be 
placed on the leaves in smaller and more nnmerons patcheB, and in 
consequence it will be mnch more effective. 

Varying Resistance. — The fact that the numerous varieties display 
a varying Bnaoeptibility to the attacks of Gloeosporium auggeats an 
explanation of the varying resolts of spraying with fungicides. 
Different experimenters, after carefully-conducted experiments, have 
secured varying auccess in the application of fangicides for the pre- 
vention of this disease. Among the causes for these varying resulte 
we must reckon the varying susceptibility of varieties. A very 
susceptible variety will naturaHy receive less benefit from a given 
series of applications of, say, Bordeaux mixture, than a lea a susceptible 
variety. It is noticeable that little attention has been given to this 
point in reports on experiments, for the prevention of ripe rota. 
Often no note is taken of the variety sprayed, and never, so far as 
my reading goes, has allowance been made for varying degrees of 
susceptibility. 

Aooording to my experience, it ia the early and non-keeping varieties 
of fruit that are most susceptible to the attacks of Gloeosporium, and 
of these two qualities, which, of course, often go together, and are so 
intimately associated that it js impossible to separate them, it is the 
fugitive quality that seems to exert the most important influence. If, 
for instance, an early sort ia alao a fair keeper, it will be found that it 
is at all times more resistant to the rot than the equally early sorts 
that do not keep so well. Apples with a russet akin are uaually 
resiatant to Gloeosporium, and the summer varieties with russet akin 
are examples of early, yet somewhat resistant, varieties. 

Birds and insects are connected with the rot fungi in an indirect 
way. The peckings of birds, and the bites, stings, and scratches of 
insects are, of course, to be guarded against if immunity from fungi 
is desired. Insects, apart from the direct injury they do, are a 
source of loss in that they open up the road for the ripe-rot fungi. 
There aeems to me to be some ground for believing that the aphides 
and, perhaps, the scale insects disinfect their punctures. At any rate 
it is difiBcnlt on any other ground to account for the fact that their 
punctures do so little harm in proportion to their number. But this 
is at present only a hypothesis. With many other insects the case 
lies otherwise, for it can be shown that various rots follow on their 
attacks. 

I have often observed, in connection with my experiments, that no 
sooner do well-developed pustules of the rot fungi appear, than I 
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am troubled by the presence of certain mites or Acannse which 
apparently feed upon the fnngi. It baa occurred to me that these 
may be instmmentel in spreading^ the tnngi, although I have accumu- 
lated no evidence that such is the case. I mention tbe matter in the 
hope that it will lead others to make observations that may possibly 
lead to more definite results. Such mites must be abundant in 
orchards ; in fact, it is established by observations already made 
that they are bo, but it appears that there is yet much to learn 
concerning their economic importance. 



Banana Scab. 

This is a disease I have several times had occasion to notice in an 
official capacity, and one that does a considerable amount of damage ; 
it ifl, therefore, worthy of attention in the pages of this journal. 

Scab occurs on bananas from our Northern Rivers, from Queensland, 
and from Fiji. I recollect having observed a similar disease on 
bananas in the Sandwich and Samoan Islands and in the United 
States of America, the fruit in the latter case being imported, in all 



Fig. IB.— SecDDduy itue ol buuis scab. In this one tbe dissuc hu atUcked tlie half ol 
the truit aeit the stem. T he duooLountion ud eracks are well daTeloped. 

probability, from the West Indies. From this it appears that the 
disease is a wide-spread one, a fact that renders it all the more 
important from an economic point of view. 

Banana scab is well known to fruit -vendors, though not under any 

fiarticular name. It seems to be looked upon by them as a more or 
ess normal feature of the fruit, and they account-for it in a variety of 
ways. " It is where the fruit rubs against the ' tree' " ; " It is due to 
frost"; "It is doe to too much sap"; "It is due to lack of sap"; "It is 
sun-scald;" "It ia caused by impoverishment of the soQ"; "It's 
nothing ! You'll find it on all bananas "; — these are among the 
QnmerouB explanations offered by retailers. 

Whatever the cause may be, and we shall endeavour to state its 
nature in the following pages, the disease is very common, the 
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majority of boncheB showing mora or less of it. He mast be &n 
Duobservant bnyer vlio lias not rejected scabby bananas, and an 
nncommonly honest or clumsy dealer who bas failed to slip in a few 
snch along with tbeir better fellows. 

The reader will easily recall bananas that onder an nnpromisinc^ly 
dry and scabby skin yielded a hard, brown, and, it may be, BomewSat 
astringent palp. That was the occasion on which the banana scab, 
having been bundled along from planter to shipper, and from shipper 
to wholesaler, and from wholesaler to retailer, at last foand itself, 
along with the rest of the sins and shortcomings of the world, loaded 
on to the back of the consumer. This long-snfiering individnal 
is ao used to repeating all day long, " On, well, it is a small 
matter, let it go," that we hear no more about it. It is, however, the 
province of the specialist to sum up these small individual losses, see 
what they amount to, and, if they are of sufficient consequence, to 
trace them to their source, in order to ascertain whether any remedy 
is to be had. 

There will be little difficulty in convincing all who enjoy a good 
banana that the aggregate of inferiority arising through the preaence 
of one or more scabby bananas in every few do^en sold must amount 
to something very considerable — quite enough to justify some small 
effort to find a remedy. At the same time, one feels the effort should 
be proportionate to the importance of the subject, which certainly, in 
this State, cannot claim to be very great. 

At the present time more scab is coming to our shores from the 
neighbouring state of Queensland than from any other source. Not 
that this is discreditable to Queensland. The explanation is suggested 
by the well-known pseudo-conundrnm, "Why do white sheep eat 
more than black sheep?" and its answer, " Because there are so many 
more of them." The Queensland banana plantations may yield more 
scab than those of our 'Northem Rivers for the tame excellent reason. 
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We will begin then by describing Banana Scab as it occurs on 
bananas imported into Sydneyfrom the northern ports of Queensland. 

The specimens from which the description is prepared came from 
Cairns, Queensland, and consisted of nearly full-grown bananas, the 



diseftse not having reached a climax in time to arrest their growth. 
Inasmuch as the emalleat specimena were those worst a^ected, it would 
seem probable that the disease occurs on young fruit, and in that case 
dwarfs it, or it may be, destroys it« value altogether. This inference 
is sustained by other observations. 



The earliest stages, as they occur on fairly well groWn, but still 
green, bananas, such as would be cut for shipmeut, are as follows : — 
A reddish-brown colour appears on the) green skin in the form of 
minute transverse markings. These markings soon merge into a 
uniforui brown area, often of considerable extent, some parts of which 
may become black. In the midst of this dark-colonred area numerous 
shallow longitudinal cracks make their appearance. Following upon 
the appearance of the cracks, the skin begins to dry up and take on a 
greyish brown colour, the cracks meanwhile assuming latter dimen- 
sions, thot^h never becoming more than a millimetre wide, and seldom 
more than half a millimetre wide. The cracks finally run together 
more or less, so that the surface of the skin of the fruit reminds one 
of the appearance of crackled glassware. (See Figs. 48 and 49.) 

In the early stages of the disease the inner layers of the skin or peel 
appear to remain intact, but as soon as the crackling sets in the skin 
begins io dry up and its inner layers to lose their green colour and succu- 
lency, so that the skin decreases in thickness on the diseased area, and 
80 far fails to function that ultimately even the flesh of the fruit is 
afEected. When such bananas are " ripened " in storage, preparatory to 
sale, the " ripe " fruit presents dry grey patches, from which the skin 
cannot, perhaps, be readily removed. Under such patches the pulp 
ia often grey or brown, hard, dry, astringent and inedible. The flavour 
of the rest of the banana is also inferior. (See Figs. 49 and 50.) 

It is unlikely that the reddish colouration noted in connection with 
the early stages of the disease is a uniform and reliable characteristic, 
for it will be remembered by all who are familiar with the behaviour 
of this fruit in commerce, that such discolourations may he produced 
by a variety of causes. The fact seems to be that as soon as the skin 
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of the bsBans is injured snfGciently to allow the acceBB of air to the 
broken cells beneath the epidennis an oxidation sets in that hea the 
efEect oE producing reddish and brownish colonration. 

The different species of banana, however, act somewhat differently 
in this respect, and this may account for tiie fact that this reddish 
colouration is less common and lees marked on bananaa from the 
northern dietricts of New Sonth Wales than on those from Queensland. 

The general appearance of the disease is that of one due to the 
attacks of some vegetable parasite. 

In some cases it seemed as if the disease had started at a point on 
the fruit where the latter had been chafed by rubbing against other 
fruit in the same bunch ; still, in many cases the disease occurred in 
places that bore no traces of chafing, and the only conclusion I could 
arrive at from this part of the examination was the provisional one that 



the malady was caused by a fungus having the power of attacking and 
penetrating healthy epidermis. This conclusion cannot be accepted 
without reserve nntil the disease has been produced on sound tissue 
through contact with germinating spores. 

Sometimes the scab covers the greater portion of the surface of the 
frnit. In such instances it is out of the qnestion that friction could 
injured so much of the surface. These cases add weight to the 
evidence already accumulated in favour of some fungus being able to 
work its own way into the skin of the sound banana. 

Some difficulties arise in searching for traces of the fungus causing 
the disease. Pustules may be f oand scattered over the green or reddish 
parts of the skin in the form of minute raised points. They are to be 
found only on those parts manifestly suffering from the disease. 
These pustules have nearly the same general colour as the area on 
which they occur. Just previooa to, or at the time of, rupture they 
measure three to four hundred micromillimetres in diameter, some- 
times even six hundred micromillimetres. 

If a recently ruptured pustule be cut away in such a manner that 
little else is removed, and be then smashed in a very small amount of 
water, spores will usually be found, though not in great numbers' 
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according to my experieDce, and it may be, in rare cases, none will be 
seen. The spores are not easy to make ont at the first elance, becaose 
the broken remains of the banana tissne are often of about the same 
size as the Bporea, as are also the fragments of needle-shaped calcium 
oxalate crystals that may appear in some preparations. After an 
honr or so in water the spores are more easily seen. Still more readily 
are they to be seen after germination takes place. Thus, as a rule, 
after about twenty-four hours in an infusion of banana-peel the spores 
are readily made out. The most useful and positive results are 
obtained by this method, so far as relates to identifying the organism 
in the pustules. 

60 X 2-5/. 1 
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The foregoing are the measurements of two sets of the colourless 
spores taken from pustules that precede the cracks on scabby bananas. 
Uponezaminingthfidiseasedbananaswitha magnifying glass, it appeara 
that each crack is probably preceded by a minute pustular outbreak. 
Upon removing a pustule with the point of a needle, taking care to 
select a pnstnle that is recently rnptnred or is jast about to i-nptare, 
one easily secures spores measuring 4'7 to 7' x l'to3'5micromi111metreB, 
as shown by the above measurements, and averaging 5* to 6" x 3" 
micromillimetree. These spores are ellipsoidal, or sometimes elongated, 
colourless, and without any definite and regular internal mailings 
except an uncertain granulation. From the manner of their growth 
on minute basidia, these appear to be the spores of some Phoma- 
like form. (See Figs. 51, 52, and 53.) 

An examination of several carefully selected pustules that had not 
yet been ruptured revealed bat few spores of any sort, but those seen 
were all of the character already described. These were allowed to lie 
for some time sealed up in an aerated water infusion of banana peel. 
Only elongated spores were revealed by this germination test. 

In these examinations, care was taken to clean the tops of the 
pustules before removal from the diseased froit. 
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A number of experiments and observations of a similar nature led 
to the coDclnsioQ that tlie sole oi^anism in the pustules is the fungus 
producing the elongated ellipsoidal spores, 
and to the conclusion that this fungns is 
probably the cause of the disease Banana 
Scab. 

The above-mentioned spores on being 
subjected to water culture, or rather to 
growth in water impregnated with the juices 
of the banana peel, germinated promptly 
from one or both ends. (Fig. 51.) Afterthe 
lapse of twelve hours the mycelial thread 
^ 4o(, from the spore may reach the length of 

75 micromi Hi metres. The mycelium at 
this stage is colourless, for the most part unbranched and without 
septa, nearly straight, and of about the same diameter as the spore 
from which it originated. Soon after reaching this size the mycelium 
begins to branch. Some spores in one of the cultures, spores 
apparently in other respects identical with those just described, gave 
rise to conidia by a species of division, (Fig. 53.) In one or two 
cases the mycelium, after reaching a length of 50 to 76 micro- 
millimetres, appeared to be forming conidia at the end. 

While it was at most times difficult to discern any trace of mycelium 

among the cells of a section cut from a pustule, it was always the case 

that aJter a few hours mycelium could be seen sprouting from the 

section in such a manner as to preclude doubt that it originated from 

mycelium hidden away 

among the mazes of the 

cellular tissue of the 

banana. These branches 

of the mycelium of the 

disease-producing fungus 

often grew so vigorously 

as to pass entirely outside 

'^>S'™.'^""„!SS'J,''V.!fS.^"^'''* "'!""„ '^"S'^?-;'' tlie tissue of the section 

rnnna. a, epidermia oT banana ; d, comiiuiaraltaratioii j ■!_ . . 

m tissue; e» wall of peritheciiun ; d, Bportm bonie on aUu thuS Came intO gOOu 

view. The size of Uiese 
mycelial threads was such as to lead to the belief that the mycelium, 
as it occurs normally in the tissues of the banana, is a very attenuated 
one, often measuring no more than one to two micro millimetres in 
diameter. A weft composed of mycelium of this calibre hidden away 
among dark tissues of a varying structure is necessarily difficult to 
make out, and I think this accounts for the failure to secure what may 
be regarded as altogether satisfactory data with reference to the 
internal structure of normal pustules. 

The behaviour of the sections of the perithecium, when allowed to 
remain in an infusion of banana-peel for twenty-four hours to forty- 
eight hoars, furnished data of a much more satisfactory nature. 

It not infrequently happened that on examining a carefully- 
prepared section very few spores were found. When this was the 
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caee it was ooly necessary to allow the section, just as it came from 
the disBecting stAge, to He sealed in water for twenty-four hours or 
thereabouts to obtain spores in a state of germination. The spores, 
under such conditions, were either produced anew by the myo^ium or 
were loosened so as to float out into view. (Fig. 52.) 

The mycelium of the fungus, when freshly torn away and floated oat 
where ib could be seen, was often very fine, not much exceeding 
a micTomilli metre in diameter. 

If pustules are sectioned and placed in a sealed water-cnlture, the 
neighbourhood of the cut perithecium, after about forty-eight hours, 
is sometimes the scene of an active production r. n n 

of sporules. These originate at first from |uOi) (} 

that portion of the fnngus inside the pnstule; UQ 

and then, getting free^ increase outside by x4qq ■ 

division. In one instance I observed that fig, ss.— Bacondmr; growth of 
this growth took place in a slightly gelatinous pnrtSfl'kiMid'lB'"w™ 
substance which was clearly concentric with f^> "'"^°''°" Jf™ 

.1 .■11- mi 1 J 1 lortr-Blgtt hOHM. TtWH 

the cut penthecmm. The spores produced by bpom* we™ eDTsiap«d ia 
this process are illustrated in Fig. S3. After ""^ 
forty-eight hours, this growth of sporules begins to show signs of 
failure ; the later spores produced by division are much smaller, and 
are more attenuated. Adjoining are some measurements of spores 
arising in the manner just described. 

Before being ruptured, the cavity of 
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Avarain 6- x 2-8b *^^ perithecium is capped by tissue 
(dUregftrdiog Nos. that in cross-seotion appears nearly 
5 ai^ 6, which black ; SO also the bottom of the cavity 
wore l&te growth*). y,^Q^ viewed in cross-section is dark 
red or nearly black. The whole is 
Quderlaid by a stratum of somewhat columnar cells which have ap- 
parently originated through an attempt on the part of the plant to 
coonteraot the parasite. Such columnar tisane is not to be seen else- 
where in the section — that is to say, in the more or less normal 
tissue beyond the borders of the pustule. (See Pig. 32.) 

When material is scraped from the cracks present in well- developed 
scab, and the pulrerulent matter thus obtained is placed in water 
under the microscope, it is easy to find in it , ,^ 

the same spores that are charncteristic of the '^ "^ 

pustules. They are usually found in such 

considerable numbers that the conclusion sug- ■£?" 

eested is that the reproduction of the fundus pig.B*.—spoi«obtaioBd under 
takes place quite as vigorously in the fully- nuu be dBrivod tTom pM- 
formed scab as in the pustules which precede Sbed'S'tt^i mil"** **" 
it. (Fig 54.) 

At the same time one finds among the material derived from scab 
in this manner Isige nnmbers of yeast cells, and these show up with 
such regularity as to constitute a marked microscopic feature of this 
phase of the disease. Especially abundant are these yeast cells in 
cultures inoculated from loose scabby material. 
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X cannot feel enre that tbie jeut is not a contribntoiy caose of the 
BoabbinesB, ttrongh its action on the tiaeaeB first opened np by the 
attacks of the Bcab-fangnn. The form of this yoast ae procnred from 
cultures in infosioc of banana-peel are BhowH in Fig. 55. 

Owing to the poseibility that thie yeaBt is a contribntory factor in 
the disease, a few words with regard to it are not ont of place. 

When first removed, and therefore the resnit of what may be 

termed dry growth, in contradistinction to the cnlttire growth 

soon to be mentioned, the cells of the yeaet 

%^ & c^ are nsnally very small and nearly spherical. 

^ n^ The cells are seldom obtained in a badding 

^ condition ander these circumstances. While 

™ = -T -,.,.. ^ a vacnole may sometimes be seen, it is not a 

isBuiaKab. prominent feature. After a few hours cciti- 

vation in an infusion of banana-peel the cells 

appear lat-ger, and often present a Teiy distinct and bright Tacnole 

□ear the side or end of the cell. 

On being allowed to remain in the infusion for twenty-four hours 
this yeast bnds vigoronsly, giving rise to snch forms as are shown 
in Fig. 55. The longest chain seen consisted of seven spores ; but 
such chains were very rare. After the growth had proceeded for a 
while in the infusion, the vacuoles assumed a more central position, 
and became less conspicuous. 

These yeast cells are never found in the interior of unbroken 
pustules, although they are often to be found in those that hare only 
recently burst. 

From this it follows that this yeaet must be regarded as one that 
lives on the surface of the banana, and on the sweetish and gelatinous 
exudations originating in tJie ruptures produced by the fungiw 
causing the pustules. It may be that this is the race of yeast utUised 
in the production of banana wine. 

It will be seen that a marked feature of the disease as here 
described is the fewness of the spores to be found in the cavity of the 
perithecium, and the fineness of the mycelium. The preparations have, 
however, shown in a satisfactory manner that sach spores are produced 
in the peritheciam from minute basidia, after the manner of those 
fungi referred to the genera or "collections," Phoma, Myxosporium, 
Ac, and there can be little hesitation in assuming that the broad 
relationships of the fungus are thus made out. 

A number of fungi of this nature, inhabiting the banana plant,, 
have been described from different parts of the world j but seldom 
with sufficient completeness to give the descriptions much value, and 
when one has spent valuable time in hunting up such literature, it 
may occur to him to doubt the advisability of encumbering the 
nomenclature with a further addition, even if it be as the result of 
extended investigation, especially in view of the established 
uncertainty of the general relationships of many of the allied forms. 

"A rose by any other name would smell as sweet"; doubtless this 
fungus, fitted with a Latin name, wonld spoil just as many bananas. 
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I am, therefore, quite cootent for the preeent to leave thie little 
pest oatside the statistical fold, believing that when in the folness of 
time those ioveatigatioDB are made which will lead to a real knowledge 
of the fall life-history of each forms, there will be no difficulty in 
assigniTig to its proper place this scab-prodncing fangns of the banana. 

The Scabby "Rt^-maw^ in Commerce. 

Several questions arise in connection with the handling and sale 
of scabby bananas. Shonld anything be done to check or prevent 
the importation of anch fruit F Can anything be done to check the 
progress of the disease after the banches are cut and forwarded? 

I think the answer to both these qnestions mnst be negative. The 
time that elapses between the cutting of the hunches and the con- 
sumption of the fruit is not more than a few weeks, and the progress 
of the disease during that time is not very great, and is of such » 
nature as to be beyond control except in so far as new infection may 
occur. I know no reason to suppose that such fresh infection does 
not occur, but there is good reason to believe that if it does occur it 
does very little harm. The greatest harm done by the disease is on 
young fruit; its' effect when it attacks partially-grown fruit is not so 
serious. The progress of the scab is so slow in comparison with that 
of the growth of the fmit that the latter reaches a marketable eiae if 
the attack of the disease is delayed until it is half-grown. 

Kor does a study of the disease lead to the conclusion that the 
importation of bananas suffering from it is in any way prejudicial to 
the fruit industry of any regions, except such as may be devoted to 
the cultivation of the banana itself. Leaving these latter ont of con- 
siderstion for the present, we will oonsi'der the importation into Sydney 
and the shipping inland by rail. Here w^ have the case of a tropical 
frnit whose diseases are for the most part likely to be of a nature 
difierent from those characteristic of the regions into which it is 
imported, especially when we consider that the fruit itself belongs to 
an order of plants widely different from those the possibility of whose 
infection we have in mind. These general considerations are borne ont 
by all the observations set down in the previous pages. I do not know 
of a single disease of our temperate fruits that bears a sufficiently close 
resemblance to the banana scab to raise any suspicion that the two 
may be identical. 

It is, however, possible to be too optimistic in such matters. There 
is another disease of bananas that, in spite of these plausible reasoningSr 
is found to be capable of infecting all sorts of temperate fruit ; I refer 
to the Gloeosporium or ripe-rot of the bauana. (See pp. 7-9.) 

Nor does it seem probable, so far as our importations are concerned, 
that any precaution as to the destruction of scabby bananas and their 
caBt-off skins would pay for the trouble. We have on another page 
pointed out that greater care in respect to decayed frnit would lead to 
beneficial results in our fruit stores and shops,* and in case the pre- 
caution is being taken for other reasons, it would be practically no 
additional trouble to include banana-scab in the same measures. 
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It moBt not be foi^otten that there is Bome Iobb from the laot (h&t 
scabby bananas, if fall grown, will not keep as well as sound ones. 
This may be easily verified by a few observations at any frait-shop 
where scabby bananas are on sale, or by buying a few Boabby and 
sound bananas from the same bunch and allowing them to go to decay. 

The poor qnality of scabby bananas is well-known to fruiterers, 
who as a rule are only too glad to get ihem oS their hands. 

Bemedies. 

Inasmuch as the spores of banana scab are prevented from 
growing by the salts of copper and lime that are used as fungicides, 
there can be no hesitation in recommending their trial for the pre- 
vention of banana scab. Care should be exercised in their application 
because it is not yet known to what extent the bapana plant in its 
different varieties will stand the application of these compoundB. It 
would be best to begin with the Bordeaux mixture in its weaker 
forms. These are not likely to injure even the most tender foliage. 
As the result of examinations and experiments I think the banana 
will not suffer from these applications, though opportunity has failed 
me for trials in those tropical regions where the banana is mainly 
grown. 

The prevalence of showery weather is a drawback to the application 
of fungioidoB, and it is likely that some difficulties will arise in this 
connection. The spraying of banana plants is a comparatively easy 
matter so far as their form is concerned. 

The applications will be most likely to be sncceBsfol if made in the 
evening. 

On the Plantation. 

When disease appears in unusual force on a plantation, it is wise to 
give careful attention to the cultivation, and to the supply of plant-food 
in the form of manures. It is a well-known fact that disease is more 
destructive to plants that are poorly nourished than to those that are 
well fed and robust. All plants are endowed with an instinct that 
causes them to make an effort to ward off the attacks of their natural 
enemies, and a plant that is weak will be less effective in its defence 
than a plant that iB robust. 

The above fact has led sometimes to the espresBion of opinions that 
will not stand examination. I have heard people, supposedly well 
informed, say that all that is required in the matter of crop peste is to 
practice good culture and use the right manures, when everything else 
will take care of itself. Unfortunately this is not so. We have bo 
changed the original nature of our cultivated varieties that in many 
instances they have become very susceptible to their natural enemies, so 
auBceptibie that unless we give especial attention to these latter the 
crops almost invariably suffer more or less, and not infrequently fail 
altogether. This is because we have by selection brought the plant 
to a pitch of unnatural productiveness or earliness that leaves it 
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insnfficieDt means to proride gainst the attacks of fuDgna and insect 
enemies, to which it snccumbe readily if no care is exereised in its 
protection. o. 

It is, therefore, the best policy to take advantage of every well-tried 
and snccessfnl means of dealing with these pests. 

Among the varions precautions suggested by the nature of the 
present disease is the destruction on the plantation of all scabby 
bananas, and the refuse from the same, as well as the destruction of 
all other parts of the plants harbonring the fuugns. Care in this 
respect will be well repaid. 

In the formation of new plantations care should be taken to secure 
sets free from the disease. While this precaution cannot be relied upon 
to keep the new plantation free from disease indefinitely, it will do 
something towards that end, inasmnch as the disease will be compelled 
to make its way to the new plantation by the aid of its spores borne 
on the wind or other carrying agency. The arrival of the pest by these 
means will not be such as to attract immediate attention, since it will 
be by d^rees. A watch should therefore be kept, and measures 
adopted accordingly. 

Where there are a number of plantations very near together it is to 
the advantage of each to have the neighbouring plantations as clear of 
disease as possible. The seeds of disease are for the most part easily 
carried between neighbouring plantations by wind and other agencies. 
It will be an impossibility to keep a plantation absolutely free from 
disease if there are diseased plantations adjacent. This fact should 
lead to more co-operative effort among neighbouring fruit-growers than 
usually exists. 



Scab on Tiji Bananas. 

The external appearance of this scab is the same as of that from 
Qaeensland, but on examination with a magnifying glass it was not 
always possible to find the pustules seen on the Queensland bananas. 
In one instance the examination of the fresh material did not show 
any spores among the debris from the cracks in the scab. 

It appeared sometimes as if the scab started as depressions in the 
skin, as if from an insect puncture. Then, again, small scabs would be 
fonnd that had no appearance of ever having been a depression. In 
this instance also the scab occurred on all sides of the fruit, a fact 
that precluded the idea that it originated from chafing. 

Of samples sent in by Mr. Inspector Martin, parto'^were of the 
ordinary form of gray scab, showing, after twenty-fonr honrs' water 
culture, both mycelium and the elongated spores, of which measure- 
ments are given below. In contrast with the scabby bananas from 
Cairns, these tUd not yield an abtdndance of yeast cells in the leater 
cultures. In the dry scab it was not easy to find the elongated spores, 
but occasionally they could be seen. 
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In the accompanying meaanrements it is pro- 
bable that an excess of the larger spores was 
tDeaeored. The average of the measurements of 
the spores as taken is 3'1 x8'5fi, which is probably 
V. a little large. From this it appears that these 
8'5 /I spores are to all intents and purposes of the same 
form and size as those of tbe Queensland scab. 
Their general appearance was in all respects the 
same. There was this important difference, that 
generally no pustules could be seen, the Fiji spores 
being derived from the cracks in the scab. 
Other spore-forms were seen on the Fiji bananas. In particular, 
laention should be made of some spores of Dinemasportum. These 
were drawn and measured, but no pustules were seen, and in fact the 
fipores occurred in only a single preparation. (See Fig. 56.) 

Two of these bananas from Fiji presented a red scab which had such 
striking peculiarities as to lead me to more than suspect it to be of a 
different character. It occurred in both specimens on the incurved 
aide of the fruit, and this side was almost com- 
pletely covered with a brick-red scab cracked 
in the characteristic manner. If this one aide 
Tig. 6«.-Sii^. ot z)»,m.. of *•!« fruit had been carefully painted it 
mrtum fonnd on bsmuiB could hardly have looked more artificial. The 
" "'' margins of the terra-ootta colour were precisely 

coincident with the angles of the fruit. If there was any part of the 
coloured area that differed from the rest it was the lower part. Here 
it seemed as if the disease had not yet reached its full intensity, the 
original green of the skin being not yet completely covered. 

The most careful search discovered no fungus pustules on this 
rod area ; only near the stem, where the red colour had been succeeded 
by a brown, were there traces of fungus spores. These have not yet 
yielded satisfactory data for an opinion as to their connection with the 
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Stigmonose. 

[See Coloured Plate opposite.] 

A NUUBER of maladies of obscure origin have from time to time been 
brought into notice by correspondents who as 
a rule have forwarded samples in the shape of 
fruit and foliage. It is a peculiarity of these 
cases that they hail from all parts of the 
Commonwealth. Nor are they confined to any 
one class of crop, though they are usually 
either the fi-uit or the foliage and branches of 
fruit-trees. Apples, pears, and quinces may 
be said to be most frequently sent. 

One of the first instances of this sort was 
the disease reported upon under the heading 
" An Obscure Disease of the Apple." Next 

Ti^. B7.— An apple niiranag Came a disoase to which I applied the name 
abira*kiSd°SfS;^SS^»r* " Bitter Pit," a name that has been widely 
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the liueotfl bain^ found in & 



accepted and definitely applied. These were followed by a variety of 
other distorted growths, mcstly among fraits. All these cases bare 
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8ome featorea in common, the most prominent of which is the stoppage 
of normal growth and the anbetitntion for it of TarioQB abortions and 
distortions without the appearance of that rot and rapid disBolntiion 
which are wont to follow on the attacks of numerons diseMe-pro- 
dacing fnngi and of some insects. 

I find these various maladies gradually ranging themselTea in my 
notes nnder the heading of Stigmonose. 

These vaiions diseases bear another resemblanoe to one another in this 
respect, that in most cases no definite organism can yet be pointed out 
as positively the cause. All present tissue that has failed in its normal 
functions, and^as beforeremarked, apparently without the interference 
of a micro-organism such as we ordinarily find associated with such 
appearances, say a fungus or a microbe. 

Dr. Woods, of Washington, seems to me to hare done very good 
Bervice to pathological science in showing that the exciting causes in 
one snch case are the punctures of aphides. I refer to the well-known 
disease of Carnations, which at one time was supposed to be of bacterial 
origin. He has called this disease " Stigmonose," uid the term might 
be general in its application, as, I believe, he suggests. 

There are a number of small creatures that make minute punc- 
tures in plants in the process of securing their food, not only aphides, 
but also mosquitoes, scale-insects, small bngs, red spiders, and others, 
not forgetting the &ee-living nematodes. The point seems to be that 
the proboscides of these animals are so small and probably so well 
sterilised by natural secretions that the wound made by their pnnctnres 
is not entered by any micro-organism, and yet either the irritation or 
the chemical action of the injected animal secretions subsequently so 
interferes with the normal growth of the tissues as to give rise to marked 
disease, that is, to " Stigmonose." 

It is, of course, possible that these puncturing creatures in some 
instances produce disease after the manner of the cattle-tick, i.e., by 
the introduction of some micro-parasite, but thus far there is no 
reliable evidence that this is the case. 

What is wanted is careful and expert observation of all small punc- 
turing creatures, especially during the early growth of various fruits, 
remembering that the presence of comparatively small numbers of 
them may account for considerable dam^e if they are given the 
necessary time. It is the habit of a number of these creatures to 
pnncture, suck, then pass on and repeat the operation. A single 
mdividual acting in this manner would, if each puncture were 
sufBciently irritating, produce an appreciable effect. 

It seems probable that these organisms are supplied with the means 
of more or less sterilising the wounds they make (otherwise the result 
might be disastrous to their food supply), and it may be that this 
accounts for the absence of parasites in the subsequent malformations. 

Observation is gradually assigning each of these separate maladies, 
or varieties of Stigmonose, to its specific puncturing cause, but the 
progress is rather slow. Among the puncturing species that are under 
suspicion are Thrips, various Aphides, small Arachnids, and Nematodes. 
Among the Aphides, one species has been proved by Dr. Woods to be 
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the cause of a disease in caTDationB. In the same connection i 
mites are laid under easpicion, also 
species of Thrips. I have shown r 
the presence in the cores of apples | 
of the woolly aphis at the same [ 
time that the apples were sufEer- 
ing from distortion and a checked 
growth. I have also called atten- 
tion to the presence of Nematodes 
between the leaf stalks of celery, 
and the probability that they there i 
caasedam^e,andpo8sibly this may , 
also come under the heading of 
Sti^monose. 

In these latter years the Acarine 
species known as the Red Spider 
has often come nnder the gravest 
suspicion as the cause of a wide- j 
spread and common disease of the { 
pomaceous fruits, namely, the apple, I 
the pear, and the qaince. In onler • 
to bring the matter pictorially y 
before the reader, I have inserted ] 
good illustrations of some of the ' 
cases. The plate on page 39 con- | 
tains photographs of some apples ' 
that were attacked by woolly aphis. '^ — ^ 

Bvery apple contained living insects, pig. (S,— Feu Bullerine tmm rngmonoee. Tbe 

and these were accompanied by so F™m''nd°«*end ^Sc^S^ miOto^ 
many cast-off skins as to prove that ti™" "• *^?^ »?™. tbough they an most 
the insects had been inhabiting them 

for some time. Figs. 59 and 60 show the effects of a disease common iu 
all the Australian states on apples, 
pears, and quinces, though less com- 
mon on the latter. Sach appear- 
ances are almost invariably accom- 
panied by traces of what is known 
as red spider, in fact it is very rarely 
indeed that eggs, or some other 
signs of these, may not be seen in 
the eyes or elsewhere on such speci- 
mens. 

On one occasion the apple varieties 
Winter Pearmain, Granny Smith, 
Winter Magetin, Kadwell's Non- 
pareil, and Fanny; the pear varieties 
Beure Bosc and Butter; the quince 
variety Mammoth ; were examined 
with the following results : — 

All the apple varieties were found 
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to be infeeted with red spider. E^s of the mite were fotmd in 
abmidance at the eyes of most of the specimens. Very few lirin^ 
mites were seen. 

The Beare Bosc pe&r was manifeBtly infeuted with the Bpider, bat 
not 80 many egge were to be found as on the apples. On the Bntter 
pear no traces of the mites were to be seen, althongh the deformities 
were the same as in the case of the other varieties. 

So also with regard to the qnince. The deformitieB were identical 
in form, bat on the few specimens sent no definite traces of mites were 
seen. 

All the aboTe specimens came from the same orchard. The 
number of eggs in tne eye of an apple reached two to three score in 
the worst cases. They were present in every apple examined. 

Shot-hole St^^oDOBO. 

The so-oalled shot-hole disease is one of the few seriooB diseases of 
the apricot. This frait tree is for the most part veir vigorous with 
OS, if only it can be kept free from shot-hole. Not infreqaently, how- 
ever, this disease makes sad havoc with the crop. Every season 
specimens are forwarded to me representing badly diseased crops that 
have been a total or partial failare. The disease is almost universally 
present in a mild form, and only awaits the right conditions to make 
itself felt in the shape of obvious money loss. 

For some time I nave felt that our theory of this disease did not 
account for all the facts. 

The disease is commonly set down as of fungus origin, and remedies 
have been proposed on this basis, and these remedies have been more 
or less successfal. 

There can be no doubt that certain fungi do cause the so-called shot- 
holes to appear in the leaves of the apricot and other stone-fruit trees. 
The fungus PhyllosUcta drcurndssa is that to which shot-hole used to 
be referred. 1 have described another form that is sometimes seen 
on the margin of shot-holes and of scabs on the fruit. Professor 
McAlpine has recently described quite a number of other shot-bole 
fungi. 

I have seen numerous cases of this kind, however, that yielded, 
after the most careful examination, no traces of a vegetable parasite 
of any kind. 

In April, 1901, 1 began a systematic examination of the shot-holes 
of certain apricot trees, with the resalt of proving that on mature leaves 
the disease was generally stationary. Week after week the boles 
remained the same in size, and new holes did not appear. The obser- 
vations extended over several weeks. No traces of a vegetable parasite 
were seen. The opening of the following spring was awaited with much 
interest, as this would give an opportunity to extend the observations. 

A continuance of similar observations proved that the shot-boles 
appeared on very young leaves, leaves that were still in the early stages 
of growth, and that they were preceded by very minute decoloured 
areas, in which, however, no vegetable parasite could be disoovered. 
The holes in the young leaves increased la sise with the growth of the 



leaf, and this appeared to be a mechanical result of growth. No 
parasite appears! at any anbeeqaent stage, notwithstanding the 
9 in the size of the holes. 



As the disease was traced farther and farther into the opening bad 
of the growing shoots, it was felt that an adeqnate cause for the 
disease mast present itself, and suspicion fell upon a microscopic 
insect larva belonging to the Thripsidse. In the course of the investi- 
gations several species of Thrips have been seen in apricot buds (and 
also in those of the peach), and these may also be injurious, but not 
to any each extent as the larval form first mentioned, which may 
belong to another genus of the Tkripsidm. 

This latter was uniformly present in apricot buds on trees showing 
shot-hole, one or more inhabiting each bud. This was found to be the 
-case in numerous orchards in Cumberland connty, 

I had not been long studying the various holes to be found in the 
leaves of the apricot before I had come to the conclusion that the holes 



Tig. (H.— young aprioDt 1e»f tt the time 

it w»a pricked with ui exoeedinKly Pig, 88.— Mature Bprieot leaf (bowlns row ol 

nne-pointed needls wbiob had boeii five atot-holas. pr(.dui;ed bj very slightly 

wip»i on the luriaoo 0» an anL The pnncturinK the young leaf with »n sioesd- 

reoul^Df Bhot-holefl are shown in in^lj £ne-poiiit«<l needle. This iB the leaf 

fig. 02. shown in Fig. 61. 

were due to a variety of causes, and that they might arise as the result 
<if mechanical injury and be in no way connected with parasites of any 
kind. Soon afterwards I was pleased to learn that other observers 
had already come to the same conclusion. The apricot leaf illustrated 
on this pt^e, and showing five holes nearly in a line, was the result of 
one of my trials t'O see what effect mechanical irritation, in this case a 
aeries of minute punctures, would have in producing holes. Other 
experiments and observations proved that merely whipping the leaves 
about when they were yonng would cause holes to appear at a later 
ah^ of their growth, and that wind storms are in this way a cause of 
shot-holes. In a similar manner certain gnawing insects were observed 
to cause shot-holes. These were accustomed to gnaw away the tissue 
on the under surface of the leaves in small spots. These spots 
ultimately became " shot-holes." 
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After I had become fairly well satisfied that certain very Bmal! 
insectB, working in the opening bnd, were inBtmroental in csnsing 
shot-holeB, I began a series of obserTationa on anch bads and their 
unfolding leaves. An acconnt of some of these obserrations will now 
be presented. 

Notes on raecessiTe siiet and conditionB of Apricot Shot-holei on mature 
leavea, Karch-April, 1901. 



InlUil Condition uxl SI 



FlDil Condition *nd Sl». 



Young le«f, hole, '8 mm. 
NeBrI; mature, hole, '9 i 
Same leaf, hole. 2' mm. 

Mature leaf, hole, I'T m 
Nearly matare. hole, I'3 
Matare leaf, hole, 2'1 mi 
Mature leaf, hole, 33 mi 
Mature leaf, hole, '0 mm 
Mature leaf, bole, '3 mm 
Mature leaf, hole, 6 mm 
Mature leaf, hole, 1 '2 mi 




It will be seeii that moat of 
the leaves were mature, 
and that the holes showed 
little, if Buy, signe of in- 
creaae. No marginal aigiiB 
of fanguB growth were Sis- 
coveratile with a powerful 
hand magoifier used under 
good conditiona at the be- 
ginning of the experiment. 



Notes on sncceislTe sizes and conditions of Apricot Shot-holes on' very 
yonng leaves, October-November, 1M2. 
No. 1. This leaf meaanred 36 x 18 millimetres on October 24th, and at that time bore 
two " ehot-holea" and a mechanical injur; of another kind. Before the aecond meaenre- 
ment a storm hod interfered and one of the two original holes had been torn off with the 
portion of the leaf in which it had been located. 

FiHl Condmon. 



fThe third hole meMuring 3-7 x 
1*4 ia that mentioned as a 
mechanical ininry due t« some 
other cause than the uniat cause 
of these ebot-holea. 




Another leaf on the same branch contained three holes, H, 1; and 1 '9 millimetres long, 
and these became larger in the course of ten day), as is indicated by the following 
meMnreroente given in the same order u above ; 1-4 x 8', 37 i 2-, ana 6-4 1 2. The 
amount of increaae shown by the figures 1'4 z 8, is deceptive, inasmuch as the great 
increase in length is due to the addition of two adjacent apota. The branch was broken 
by accident on the tenth day. 

No. 2. Tbia leaf waa 19 x 10 millimetres at the beginning of the experiment, and had 
attained at the close of the experiment the dimensions 88 x 75 millimetres. Whenever 
examined the branch on which it grew was found to be free from aphidea and anta, bub 
some Thripa insects were seen. At the outset there waa a single hole, and upwat^ of 



3 pointe at which it wu evident that some sort of injury had been inflicted, 
>raniiDent evidence being a more or leee marked discolouration. 




This leaf waa so gitiikted 
that it WM difficult to 
imagine how any me- 
chanical injury could 
have happened to it, 
i.e., Bucli injury as 
would arise from sway- 
ing in the wind or being 
hit by any Bmatl win£ 
blown object, Bucb ai a 
grain of sand. 



No. 3. This leaf measured 27 x 31 millimetres on 24th October, 49 x 60 on 4tb of 
November, and 60 x 60 on the 20th November, thus showing an increase of three to four 
fold during the experiment. It was a young and rapidly growing leaf. 



Blanched area 
Small blanched area 



8-6 X 4 

Mere orack 

■95 X -6 



jo far as could be seen this 
leaf received no mechan- 
ical injury during the ex- 
periment. There were, 
however, on the branch 
that bore it a oousider- 
able number of aphides 
and their attendant 



mencement of tiie experiment in the shape of very ai 



«) 



No traces of fungi were Been witii the atroi^; nMgiii£«r Uiat was used in roaki^ the 
meaaurementa. The injimes ajqwared to haye started wbile tbe leaf was BtiU in the 
opMiing bnd. 

Ho. 4. Tbe following obeervationa were made en a yawag and growing leaf of the 
apricot, maaauring, at the commencement of the experiment, fiO mitlimetees in lengtli and 
43 millimetreH in width, and at the conclnsirHi of Ute experiment 80 millimetres in len^ 
and 77 miUiraetrcB in width, fnnn which it will be Been that it more '' i- -•-■- 1 ^ - -^-- 
dnring the conrae of the obaerrationB. 

At thebegiiiiiiiig there were two small holee, while at the end Uiere w 
holw. Tbe observations were oontiuoed for nearly uie month, namely, from "2ith 
October to 21st November. The following are tbe detaik of the It '" - 



InhUSlB. 


AftaTlOdv. 


Aft«Md.ri 


HDrfCoiiditi™. 


■fix -6 mm 


iiTii 


18x14 




1-iSmm 


2-8 X 1-4 


6-7 X 1-P 






■6 X J-4 


■7x 1-4 








'S X I'S 






1- i2- 


1- x2- 






1 'xZ- 


1- x2S 






l'x2- 


24x71 




" 


No bole. 


22-8 X 2- 





I ' It will be seen that in nearly every instance there was e. marked inoreaae in the size of 
the hole. The holes began as spots, mostly of whitish colonr. So fniigae elematta were 
eeen, though searched for with tbe aid of the microscope. Cultorea at the end gave do 

No. 6. This leaf had two holes at the ootaet, «>d some triflinK eigtis of tife btwinnings 
of several others. The leaf was nnder obsenratiDn for four weeks, pat doring t£»t time 
only one new hole appeared. Tbe origtital ones increased considerably in size, aa did 
also the leaf itself. 



Alter Mdiirs. 



No bole at first 



No. 6. Very yonug and apparently perfect leaf. 



The elongated bote 3' X '7 appeared to be of a different orisin from the others, as if 
the leaf had been whipped against some sharp point and thus given a scratch that 
resulted in an elongated hole. 

No. 7. Tbe following measnrements were made on shot-holes in a leaf that, at tbe 
beginning of the experiment, was 17 x 26 miUimetres and at the close of the experiment 
was 62 X 73 millimetres, thus t' 

Initial Canditlon. 



Bhowing a tenfo 


d morease id urea 


■■— 




AlttrlOdsjr,. 


After £8 dajB. 


HnslC 


eudiu™. 


2-6 X 4-5 mm. 

2'7x4-8mm. 


2-; X 5-8 mm. 
3-8 X 5-6 mm. 

■SxVinm. 
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No. 8. Another leaf 


on the nme hrexich («Te the following reenllB : - 


hllli*] ODodttiMI. 


Attar 10 dan- 


AHeregdaya. 


niul OatdlUao. 


S'gil-Smm 

Spot ... 

UBDoticef 


s' n 3- 

■5 X -6 .. . 
■6 k -5 

8tillaap..l.. 


98x4-9 ., 
■7x -9 . 

1-21 -4 .. 

IS I -8 „. 
■1 X -1 ... 


] This leaf had a good numy whitish 

and raddiah spota, and amang 

1 theee »0Die that were not at first 

miuked became holes afterwards. 



No. 9. A third leaf on the some branch gave reaultt as fnllowa ;- 



InlHal Condttlon. 


AfWrlOd*yt 


AftarSSdws. 1 


FlniJ Condition. 






■8T» ! 

■7 I -i 

1-7 X 2-8 
6-3 X 1-9 




pesred perfect. ( 


■5x-5 











It will be noted that these meaaaremeiitB prove the growth of these 
shot-holes to have been concomitant with the growth of the leaves. 
In hardly any of the cases cited did the shot-holes appear as the result of 
apiece of the leaf falling away as is often the case wheu the holes result 
from the attacks of fnngi. As the most careful examination failed 
to reveal any trace of fungus growth in the tissues at the margin of 
these holes, and as cultures made from these tissues failed to show 
any adequate cause for their appearance, I concluded that my suspicion 
as to their oause, namely, the small form belonging to the Thripsidas, 
was fnlly justified. I am quite familiar with the production of shot- 
holes through the agency of varioas species of fungi, but careful 
search continued for a long time among the leaves of the trees 
experimented on did not result in finding more than a very few cases 
of holes due to this cause. 

We are driven to the conclosion that the " shot-hole " is a function 
of the apricot leaf (no doubt the phenomenon is found in other genera) 
and not of any particular disease. When irritated mechanically, or 
attacked by a fungus disease, the tissaes of the leaf act in this way, 
no doubt in self defence. Thoagh the leaf yield readily at the point 
of attack it immediately sets up another line of defence, and this 
consists of a new growth of tissue on all sides of the attacked part, 
with the result that a hole is formed. 

The observations on the shot-holes of the apricot having been 
interrupted in 1901, an attempt was made to continue them in 1902. 
The season proved, however, to be different from the previous one, 
and there was no reappearance of the larval form noted in connection 
with shot-hole the previous season, and in conformity with this there 
was very much less shot-hole on the trees that had harboured these 
insects the previous season. After careful search at various times 
during the spring had failed to bring these particular forms to light, 
it was determined to transfer other species of ThripsidBe to apricot buds 
in order to see whether they would consent to remain there, the 
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object being, of cooree, to observe the subaeqneDt effect on the leares. 
The commonest of the thrips found on roses was the form priDcipally 
experimented upon, and the following is an account of the operations 
and their results. 

On 5th October several dozen thrips were taken from roses and 
transferred to the unfolding bud at the end of an apricot shoot. 
I found it the best way to shake the rose over a smooth surface, 
and then to pick up the insects with a No, 1 sable brush, keeping the 
bmah constantly wet with water or saliva, the latter having just the 
right degree of adhesiveness to prevent the thrips from springing off. 
The transfer has to be quickly made or the insects escape by throw- 
ing themselves loose from the brush. At first I used a magnifying 
glass, bnt soon discarded it. The insects were " fenced " in with a 
ring of cotton-wool tied round the apricot shoot. The shoots must be 
handled with the utmost care to avoid injury. They are very sensitive. 
The older insects displayed a tendency to wander about, and ultimately 
many of these got lost in the cotton wool or flew away. The younger 
ones soon ensconced themselves amongst the youngest leaves of the 
bud that were sufficiently spread to allow of their entrance, and they 
remained in that position. From time to time I looked at the bud 
with & magnifier, and satisfied myself that they were still there and 
alive, and to all appearances, well and happy. Whether they tried 
to feed I could not see. Twenty-four hours later they were all right. 
Accordingly, another bud was infested in a similar manner. A third 
bud was infested from the flowers of the white anapdrt^on. White's 
universal movement clamp was serviceable in this work, as it enabled 
me to place an 8 x 10 plate of glass in a horizontal position near 
whatever bud was to be infested, so that the insects could be shaken 
out on to a smooth clean surface, whence they could be easily and 
quickly transferred to their new quarters. 

Forty-eight hours afterwards all these insects appeared to have left 
the buds, though it was impossible to he sure of this, as some might 
be hidden among the recesses of the bud. It would seem that some 
of them died, as I found one dead body. Starvation or poison might 
account for this ; there would be nothing surprising in such a result, 
considering the difFerences between roses and apricot buds, and 
especially the presence in the latter of a larger proportion of cyanogen 
compounds. The single death noted proves nothing, however, as 
it is quite possible that some of the insects were injured during the 
transfer. There were dark remains as of excrement in both the 
transfers from roses. 

On 10th October one of these apricot buds had at least one small 
light- CO loured thrips in it, possibly one that had been overlooked in 
the previous examination on the 7th. Or it might possibly have 
hatched out since that date. 

The leaves from the buds handled in this manner did not do well. 
They did not grow to full size, and they were not well formed. They 
did not develop shot-holes. If any conclusion can be drawn from the 
experiment it is that the common rose thrips refuses to inhabit the 
apricot bad. 



The apricot trees apon whicU the ehot-holee were produced by 
thrips in 1901 also harboured aphides, and it naturally Buggested itself 
that they might be responsible for some of the holes in the leaves. 
A colony of several score were established at the end of an apricot 
branch, and were isolated by means of a cotton-wool barrier tied round 
the branch. The bud was examined to make sure that there were no 
thrips in it. Ants were kept away by the cotton wool barrier — at 
lea«t for the most part ; for in spite of the obstacle a few ants, with a 
persistency worthy of a great cause> and after an ardaous stru^le, did 
make their way to the aphides. This happened so seldom that it 
may be said that this particular twig, at least in the part beyond 
the cotton -wool, was inhabited by aphides alone. The aphides 
located themselves principally ou the stem and petioles and veins of 
the larger leaves. They never made their way into the narrow 
recesses of the inmost bud. The branch suffered severely from the 
infestation, and it may be here added died the next season, no 
doubt from this cause alone. Its leaves did not develop shot-holes. 

On another occasion I infested a growing apricot bud with aphides 
taken from a peach tree, this being the same species of aphis as that 
mentioned above. The bud was colonised with fifteen aphides, 
including all sizes, up to and including the winged form. 

In an hour's time they had all left the bud and settled on the stalk. 
I did not succeed in producing shot-hole in the leaves resulting from 
the bud thus colonised. 

These slight experiments only go to confirm the induction that 
aphides have little or nothing to do with shot-holea. These insects 
are very common in trees, both apricot and peach, without necessarily 
being accompanied by shot-hole. 

On numerous occasions during these experiments I found opportunity 
to examine with care the tissues at the edges of the " shot-holes," in 
order to see whether or not they were infested with fungus filaments. 
The results were so uniformly negative that I feel no hesitation, && 
will have been already remarked, in attributing the holes in the 
present instance almost entirely to other agencies, though I do not 
mean by this that such holes are not frequently produced by fungi. 
In all probability they are so produced in the majority of instances, 
but I know for a certainty that all the appearances of the disease on 
the apricot, as it has been hitherto known, can be produced without 
any such fungus or microbe cause being present as would appear to 
be in any manner adequate to the damage done. 

The method I have most frequently adopted is that of making serial 
sections through the tissues at the edges of holes and through the 
tissues at the location of prospective holes. These sections have been 
cut about twenty micromillimetres thick, and have been examined in 
various ways, with and without the intervention of stains and chemic^ 
tests. - 

Sections prepared in this way have been placed in cultures and 
studied^in that manner, both as to bacterial growths and fungus 
Efrowths, but especially the latter. 
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The Bhot-holea asBociated with ThripBidro* are markedly different 
under these teats from thoBe of the caaea where the holes are the result 
of attacks of fungi. In the latter caaes it is a matter of comparative 
ease to demonstrate the presence of the fnngns oansing the disease. 

!» the BpecieB under observ&tioD, the following ana- 
. were occMionally seen ia rtone-fniit buds, (luully 
>u~«ui.>3 .u^v.L. »u^u ds the commoaeBt roae tbripi, but this occurreace wu oolj' occuionu, 
and Dot to be wondered at, for the season was m&rkedby the abundance of tbripsidEeonthe 
roae auda number of other plants, and, in congeqnence, Btray InHectE of thisaoi-t were tube 
found in almost any gitnation. For example, one day in the middle of the city of Sydney, 
at a, distance of nearly 150 feet from the sround, namely, at the top of one of the tolleit 
bnildings, it was possible to see theae little insects at nearly every instant by keeping a 
Bharp look-ODt agoiost any dark object or ebadow. The bright mot«B to be seen in eucb 
abandonee, moving through the sunshine, were fuU-iirowu thripB of both lexe*, and, of 
course, they alighted, ana were to be found, in all sorts of odd situations. 

The largest specimens of the larva found inhabiting stone-fruit buds as described in the 
preceding pages were about one millimetre long on the lat of November, and presented 
anatomical features as follows : — 

The head, about as long as wide, was not set off by a very distinct constriction. The 
■mall, but prominent, red eyes consisted of some half dozen facets each, a much smaller 
number than in most species of Tbiipa. 

The antennn were of about the same length and average diameter as the front legs, and 
though apparently conaisting of only four joints, were really made up of more than that 
□umber. The first joint, destitute of briatlea, was the widest and shortest of the four 
prominent sectians. The oblong second joint was a little narrower than the firat, and 
one and a half times as long, and 'bore one row of bristles. The spindle-shaped third 
joint, bearing one row of bristles, was as long as the first and second token together, and 
appeared denticulate in optical section. The mobility of the antenna is largely deter- 
mined by the structure of this section, which is attached by a narrow and exceedingly 
short stem. The fourth joint was manifestly compound, very likely four-fold, and was 
lanceolate in conteur and denticulate in optical section. It was blunt at the apei, as 



_. . conical nozzle was ordinarily so held as to terminate between the first pair of 
coiK. Of the two pairs of palpi, one was composed of three cylindrical joints disposed 
like those of a short open three-fold sliding telescope, the whole being about as long as 
the front leg was wide, while the second pair of palpi were apparently two-jointed. 

"" ■' ■- - " ' ' .... fiig „„. .... 



The thorax wu two-thirds as long as the alidomen. The only prominent pair of 
spiracles was on the mesothorax, and appeared as a papilla half-way netween the front 
and middle legs. The prothorai was smaller than the other two divisions, and was set 
off from them by a slight constriction. In form and size the mesothorax was much like 
the prothorax. The metathorax was much like the other two divisions, eapeci&lly the 
middle division ; it was seen to bear a pair of inconspicuous spiracles. 

The oblate coxee of the front legs were half as wide as the head, and were darker than 
the other joints. Each trochanter was half as long as the corresponding coxa. The 
femur and tibia were much alike in form, though the tibia was the smaller and more 
tapering ; each was about as long as the terminal compound section of the antenna. 
Both tibia and femur bore scattered hairs, the former having a circlet of them near the 
middle and at the distal extremity. The tarsus was composed of two ve^ short, almost 
naked joints, supplied with a clawlesa terminal pad. The middle legs, though a little 
smaller than the front ones, were in most respecla like them. The coiee were half as 
large as those of the front legs, and it was difficult to make out the nature of the 
trochanter, which was perhaps consolidated with the coxs. The bind legs were a triSe 
lartcer than the middle legs, but otherwise were very much like them. 

The thirteen-seginentcd abdomen was denticulate in conteur, and bora twelve hairs 
on each segment, the hairs increasing rather regularly in length from front to back, being 
very short on the anterior segments ; but the deventh, tweuth, and thiiteenth segments 
bore particularly long hairs. Beyond [he features mentioned in connection with the 
thorax, nothing was observed of the tracheal system. 

Habiial. — -Found in the growing points of the apricot and peach in October and 
November in the vicinity of Sydney, N.S.W. From one to six individnals were found 
in each bud, were they lived at the expense of the young growth, determining the 
appearance at a later date of so-called "shot-holes" in the leaves. These larvK are 
rather active in their movements, but less so than must species of Thrips. 



Mouldy Core op the Apple. 

In 1892 attention was called in this maBrazine to a feature of the 
apple that has much to do with its keeping qualities, namely, the 
presence or absence of a channel leading from the eye of the frnit to 
the core chambers. An apple having snch a channel was figured, and 
pointed attention was called to the desirability of excluding from onr 
«xport apples, and other enppoaedly good-keeping sorts, all varieties 
that presented this f eatnre in each a pronounced manner as to endanger 
the keeping qnalities. I am sorry to record my opinion that we have 
made little progress in this direction in the last ten years. So far as 
1 can see matters stand abont where they formerly stood, and yet the 
point is one of much importance to the apple industry. 

The facts of the case are as follows ; — This open channel leading to 
the core cavities is nothing more or less 
than a cordial invitation to diseases to enter 
and make themselves at home. lb is a 
royaJ road for the codlin moth larva, as well 
as for other small insect pests snch as the 
woolly aphis. It affords fine protection for | 
the red spider, and it is the regular road 
for the attacks of various fungi. 

The fungi making use of this weak point 
in the structure of the apple are of several 

sorts, such as the common bread moulds, ng.sg— Ho'uidv core.— swtion at ui 
PenicilUiim and Mucor, and doubtless some ^^^\^n7l^rS,^ ^e'wX 
other less common moulds. The species of core a.-itiM, from irtOchi dart 

, , . _!. i. I iL II. ■ ""' " spreading outwards IowkkIb 

mould IS not so important, for the result is the akin. 
the same in either case, namely, the destruc- 
tion of the apple by the disease to which I originally gave the name 
■of Mouldy Core. 

This is a diseased condition brought about by the presence of common 
mould in the core of certain varieties of apple. Outwardly such 
apples often appear to be quite sound ; but on cutting them in halves 
the cores are found to be in a mouldy or half-rotten state. This, 
however, is only the beginning of the trouble, for sooner or later the 
whole apple becomes rotten and worthless. The rot arising from this 
■cause has an appearance different from that of ripe rot, inasmuch 
AS there are no concentrically arranged pustules ; and, furthermore, 
this rot works from the centre of the apple outward, instead of 
beginning as a spot on the surface and working inward. 

The way in which the mould gains an entrance to the core of the 
apple will be seen at once if one of the diseased apples be split into 
halves with a sharp knife. It will be found that the blossom end is 
open BO as to form a passage leading to the core. Ordinarily, only 
toe varieties with open blossom ends are subject to this disease. The 
course of the disease is as follows: — The spores of common mould 
-coming in contact with the surface of an apple with an open blossom 
end, first adhere, then germinate, and send their threads into the 
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aperture io the blossom end, and thence into the core-chambers of the 
apple. Here the threads grow and fructify until they finally Attack 
the pnlp of the apple, which they usually do at Bome point between 
the core-chamber and the bloesom end. The attack on the pnlp is 
accompanied by a brownish rot. A knowledge of this simple fact 
should prove of value to the apple-growers of the State. They are 
now endeavonring to place saleable apples on the English and other 
northern markets. Apples for that purpose mnat possess good keeping 
qualities. It is, therefore, a good thing to know that varieties with 
large open channels leading to the core-cavities are not likely to prove 
good keepers. 

There is an apple of the pippin sort (I have heard it called the 
New York pippm), quite common in the Sydney market in the late 
autumn, that is very sahject to mouldy-core. It is of medium size 
and fine flavour, and a nice-looking apple for the table ; nevertheless 
it gives great dissatisfaction, because so many on opening turn out to 
be worthless, or nearly so. Many Sydney hotelkeepers, caterers, and 
housewives will bear me out in these statements. The sooner such 
apples are put out of date the better, for there are equally good sorts 
not subject to mooldy-core, which can be grown in their stead. They 
will soon be discarded if both growers and buyers will bear in mind 
that there is an easily and readily- applied test that will at once detect 
them. 

Place the apple stem downward and cut it in halves exactly through 
the middle ; if an open passage leading to the core-chambers is found, 
then the apple must be regarded with suspicion ; if the core contains 
the slightest trace of mould, then it is certain that before long the 
apple would have rotted. If among the first two or three apples of a 
case tried in this way one is found defective, it is certain that all will 
soon rot. 

Recently I have given this matter further attention for the reason 
that it has come often under my notice as a canse of loss to the fruit 
industry, a loss which it seemed to me might well be prevented to a 
considerable extent by the application of selection, and of other 
meaenres that could be easily brought into action, if only the way were 
made plain. 

Through the liberality of various prominent apple growers in the 
State, I have been enabled to examine a series of specimens of various 
kinds with the object of making a preliminary survey of the 
subject. My object has been to see to what extent the various hinds 
of apple differ one from another in respect to the presence and nature 
of the passage mentioned above as leading from the eye to the core 
cavities, and especially to see whether the different specimens of a 
given variety varied in this respect. If, for instance, it could be shown 
that some particular tree of a given variety was better in this respect 
than any other, a way would be opened, by means of grafts from this 
tree, to improve the variety. 

With this idea in view, the various orchardists were invited to mark 
their specimens in such amanner as to permit afterwards of referring " 
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back to particular trees if necesaarj. The eeason has not been a 
favourable one, and the specimens have left much to be desired in a 
number of respects, and this through no fatdt of those who have 
contributed specimens for examination. In a number of instances, 
howerer, the presence of Codlin Moth has prevented the examination 
from being aatiefactory. Where there is a tendency to an open 
channel it is almost invariably made use of by the larva of this pest 
to find its way to a protected place with the least expenditure of 
energy, a place also where a supply of food is at hand. This brings 
prominently into notice the well-known fact, and it is an important 
fact, that this passage is the usual road for the attack of this insect, 
particularly when an open chamiel exists ; but it at the same time 
prevented me from making measurements and comparisons for the 
reason that the channel was too much altered by the attacks of the 
insect to allow of reliable measurements. 

In giving an account of these examinations I have omitted the 
name of the orchardist, merely giving the locality. All are skilful 
growers, and the names attached to the specimens could, I have no 
doubt, be relied upon. The names were verified as far as possible by 
comparison with specimens sent from the Crovernment orchards under 
the charge of Mr. Allen, Fruit Expert to the Department, to whom 
I am indebted for aid in securing specimens. The notes made are 
intended to show whether a passive existed from the eye inwards, 
and, if so, the diameter and length of the passage, and whether it led 
directly into the core chambers, or whether it was blocked or closed 
at the bottom. By the bottom of the channel is meant that part of 
the channel which would be the bottom if the apple were placed on a 
table with the eye uppermost. 

Hatnre and size of the channel leading from ths bloBsom end to the core 
cavity in the apple :— 

Seven varietieg were sent from Goulburn, itnd were examined with the following 

Hawtho&nden, 10 samplea. — In five to the core cavity, varying in width from 
cases the passage waa closed, BO that there ono-Hiiteenth to one-eighth of an inch. The 
was a quarter of an inch of tissue between channel was often conical or funnel sEiaped, 
Uie bottom of the bloaaom cavity and the and nearly closed at length. Two speci- 
core. Two bad a chanoel to the core mens weie attacked by codlin moth through 
cavities, but this was due to the codlin the chsnnsL One had an abnonual cavity 
moth present. One had a narrow channel at the bott^jm of the channel just above 
nearly to the core cavity. The remainder the core, due to the attack of some disease. 
were intermediate between the last and One was blackeoed and mouldy in the core 
the best. The sample especially marked cavities, /it nearly ail catea there was ctn 
" H " was among the best. open and easy paanage right to the core 

cavitiet. 
Abnb Elizabeth, 10 specimens.— All bad 
the channel closed, the distance from the Mammoth. — In all coses there was an 

bottom of the channel to the core cavities open channel, about one-eighth of an inch 
being one-fourth to five-eighths of an inch, in diameter, leading to the core cavities. 
That specially marked "A" was inter- Several of the apples were already attacked 
mediate in this respect. internally by some fnngns disease, and 

were ripening off prematurely in a punkjr 
aaimer. Very likely the disease wu due 
o Penictilimn or Mucor. 



Clatg&tb Fbakmain.— All the ipeci- 
tnens, ten in number, had a chancel lekditig 
to the top of the core cavity, but not into 
it. In some inatanceB the channel waa 
t.hree-BixteenthB of an inch wide ; generally 
it waa an eighth of an inch at the bloMom 
end and □arrow at the bottom, — about one 
thirty-second of an inch. It was very 
noticeable in this variety that the apeci- 
mens that were ripenina had the wide»t 
channel, and this led to the belief that Che 
ehanmd widens in Ihe process of ripeaing. 
Similar eTidanco wag obtained from other 



The following aamples were forwarded from Wagga :- 

Whitb Wintsb Pbabmaih, 10 apeci- ' " 

mena. — In all but two uaaea a t^annel, one- 
eighth to one-nixteenth of an inch wide, led 
directly to the core cavitJeB. In two cases 
the channel was closed at the bottom. 
Sii of the apecimens were already some- 
what mouldy at the core. 

Caffeb's PstRUAiN, 10 Specimens. — In 

one case the channel -!---■-.- t — ■■ 

the other cases there 
one -sixteenth to one-eighth of an 
diameter, leading to the core cavities. In 
eiffht cases the core was mouldy. 

Laxton'b Sohoolmastkb, 6 apecimens. — 
Two specimens only presented a passage, 
of which one was mouldy at the core. In 
the other fonr cases the channel waa 
obsolete. 

Miasoimi Fiffin, 7 specimens.— From 
the deep eye of each specimen a very 
narrow channel led to the top of the 

covity, where '' -i---j « — - 

mouldy. 



varieties. Specimen specially marked "C'.' 

Scu.^R Peabiuik.— Open obannel in 
only onej^.the t«n specimens. The pas- 
sage was never more tnan one-sixteentli of 
an inch near the entrvnce, and soon 
narrowed so as to leave some distance 
entirely closed. Two were nearly open. 

WiHTBB Peabuain. — All the ten speci- 
mens presented a narrow passage that led 
into the core cavity. Some specimens had 
already begun to mould. 



Anne Elizabfth, 10 specimens. — All 
presented a channel, one-sixteenth to 
three -thirty-seconds ofaninch wide, opening 
into the core cavities. Half the specimens 
were becoming monldy at the core. 

SiflNa Pippins, S specimens. — Mostly 
with a narrow channel leading to the core. 
Two apecimens somewhat mouldy, 
obsolete. In all Channel, one-thirty -secontt of an inch. 
a short channel, Northbbh Gsbeniho.— All these speci- 

mens were suffering from Red Spider, and 
aomewith Bitter Pit. Six apecimena. Two 
presented an open passage leading to the 
core, and were " going," as was one other 
that had a closed paaaaae. 

RnNBirrE Fbanchb, 2 specimens. ^Botb 
with a closed channel. 

CosHiaH Arouatic, 9 specimens.— 
Narrow channel to near the core. Ou« 
core was monldy. 

Roue Beaoty^, 2 specimens. — Botii with 
a vary narrow channel, closed at th» 
bottom. 



s closed. None n 



The following specimi 



■e received from Bathurst :- 



Kbhtucky Redbtbbak, 1 specimen. — 
Channel, one.aiiteenth of an inch wide, 
closed for one-eigbtb of an inch at bottom, 
apparently sufficient to secure the core 



Qranmy Smith, I specimen. — Chai 
one-eighth of an inch wide, closed at 
bottom. 

Stone Pippih, 1 specimen. — Channel 

BoHE Beautt, 1 specimen.- Channel 

closed. 

Cleopatra, 3 apecimens. — In both on 
open channel, one-sixteenth of an inch 
wide, led into the core cavities, and one of 
the specimens was already mouldy. 

PER!E(?rioN, 1 apecimen. — Channel, one- 
sixteenth of an inch wide, closed at bottom. 

Late Wine, 1 specimen.— A narrow 
closed channel. 

JoHKSTOH, Ispecimen. — Nocbanue1,>.e., 
obsolete. 

JOHATHAK, 1 specimen. — Channel, one- 
sixteenth of an Inch wide, leading to the 
core, which had already begun to mould. an men. 

The following specimens were sent from Pambula. Other speclmeni 
bat they became so mixed and stale in transit that I did not venture '~ 

Winter Peach, 5 specimens. ^Three 
presented a closed channel. Two pre- 
sented an open channel to the core 
cavities, and of these one was already 
mouldv. 



Mdsbok's FAvouRrra, 1 
Channel, one-aixteen of an ii 
near the top of the core cavitii 






also sent, 

Rome Beadty, 14 specimens. — Three of 
these presented an open channel, and were 
alittle mouldy at the core. The remainder 
ahowed very little aigna of a channel, with 
one exception. This one had a cloaed 
channel one-eighth of an inch wide. 



SpecimeiiB from Oruige : — 

Clitqatb Pkabuain.- AU attacked by inch of the core chambers, where it bec*ine 

codUn moth through the eye, «a m to be entirely closed. 

of DO use for this exaroioMion. „ f. ,. ,. 

Stosb PlPPlM, 10 Bpecimena— Four of „,^^™ ^7^ ^"% " "^^^►.""■T 

which had been rendS^ unfit for this J^' *^^'\^J "f'"" ""^^ *'"™'8'' 

exsminatioa by attacks of . codlio moth. J''^-=y^^ ^^ '"^ °2 T ^^''''T.r ^^5^ 

The other dx 'had each a narrow parage le«dmg to the core. All the otherjihada 

leading from the eye to the core. f^"^ one-eighth of an inch wide leadina 

OaTsNY SMiTH.-E«cept thoM that to the core chamber, and of th«e, two haa 

were attacked by codlin moth, all the "Ire^ly become mouldy. 

speoimenB had a narrow channel |one- Ckbbs's Bbbdlino.— All that were free 

thirty-second to one-ui1«entb of an inch) from codlin moth had a very narrow 

leading to within about one-eighth of an channel that leat closed at the bottom. 

Miacellaneoua : — 

Rous BsArTY, several apecimens.— Had 
a conical channel, the outer diameter being 
three-BiitBenthB of an inch acroas. For 
three-sixteenths of ao inch above the core 
cavitieB this channel was closed. 

Five Crown Pippin, few specimens, — green. 
Channel, one-fourth of an inch wide, lead- 
ing to the already mouldy core cavities. Majstino. — Channel nearly closed. 

The foregoing observatioDs are lia.rdly snffioieot as a basis for much 
reaeoniug, but they serve to make plain the fact that there are 
considerable variations in apples of a given variety in respect to the 
channel at the blossom end. It is also clear that the channel varies 
in the same apple in the process of ripening, becoming wider as the 
apple ripens. 

The nnmber of samples examined is insufficient to throw mnch light 
on the question of how to proceed to select in order to combat the 
occurrence of this channel. It is hoped that the observations may 
be continued another year on a larger series of specimens. The subject 
is certainly one of importance in connection with the keeping qualities 
of apples, and it is, therefore, one that touches a fundamental problem 
of the apple industry. 



Quince Rots. 

It is not often that the quince oomes under the consideration of the 
experts of this department for the reason that it cuts a comparatively 
small figure in the fruit industry of the State, and also, no doubt, 
because the quince is eminently able to look after itself, being an 
ejceedingly hardy shrub. 

N'ow and then a fruit-grower is found making . something of a 
specialty of this fruit, owing to the market demand for a fruit to mix 
with others of less piquancy. For the same reason nearly every private 
frait garden contains its " quince bush." 

From such sources I have from time to time collected or received 
specimens that give me some idea of the diseases that are most 
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commonly to be fonnd affecting tbe quince in tliia State, and among 
them I find two to be far more prominent than all others — namely, 
the ripe rot of the qnince and a fungus disease caused by a species of 
Altemaria. 

Some information of a technical character will be found on p^es 
8-11 in the account of the ripe rota of the various fmits. Here it need 
only be said that this disease has much the same appearance on the 



ng, M.-W»ter-cu1»u» H 

aporvatnimttK Altfr- \^ 

uarit ol tb« qulnw. 



>m (he origliul iporv 



quince as on the apple, where it is a much more common sight. The rot 
caused by the fungus is at first a surface rot which extends in a 
circular manner, at the same time penetrating farther and farther into 
the fruit until it is completely 

A A A A destroyed. The rotten spot 

Ji ■ I H ^^ almost invariably circular 

9 ' ' B ^"'^ '^^ ^ dark brown colour, 

ja|fc iB ^imiJH the colouration being, as in 
^^^ the case of the ripe rot of the 
apple, arranged in concentric 
^VA™1^°WSX "ngs of alternating lighter 
naunuyonthequinis. and darker shades of brown. 
By the time the rotten area 
on the surface of the fruit becomes half an inch in 
diameter there may usually be seen on its surface 
minute pustules of a darker colour, sometimes 
almost or even quite black, and these, becoming 
slightly raised after a few days, begin to emit a 
a tortnons light -col oared fibril which, upon being 
placed in water, completely " dissolves." Upon 
examination with a magnifying glass, or better 
with a microscope, it will be found that the fibril " jo° 

was composed oi thousands of spores of the form j^ jj -Aiumana ot 
shown in the adjacent illustration. If some of i>" nuinc*. w»wr. 
these spores be prodded into another quince with ipoKrin cSi^ia!' 
a small pointed instmment, the inoculation will 
result in a rotten spot at the end of a week or two, the time depending 
on the state of ripeness of the quince. This simple experiment is the 
key to the remedies it is possible to apply- 
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Bemedies. 

The skin of the quince is so toagh and so well protected by its 
velvety covering of nairs that I am of opinion it is rarely, if ever, that 
the spores of the ripe-rot fongas make their entrance unaided. It is 
uecesaary for them to have some entrance prepared for them. The 
fikin must he hroken by a bruise or by the bite of some insect or animal. 
Now, the quince has a habit of growth conducive to bruisea from the 
effect of winds. I refer to its slender branches npon which its heavy 
fmit is often hung somewhat after the manner of a weight at the end 
of a pendulum. If the bush be struck by a wind the "pendulum " is 
aef swinging to and fro antil finally the fmit is knocked against some 
sharp porat, with the result of injuring it in precisely the manner most 
favourable to the entrance of the ripe-rot fungus. From this habit 
of the quince we may learn two lessons, the application of which to 
practice will lessen the losses from the rav^es of the ripe-rot fungus. 
First, set the quince in a place free from winds. This is usually an easy 
matter. The tree is so small that some sheltered place can easily be 
found for it, either in some corner protected by buildings or among 
taller growths that afford a similar protection. Second, prune the 
quince with a view to this tendency to produce fruit at the ends of 
slender branches, or if it be thought best to allow the tree to take its 
own conrse to a larger extent, pass a few cords through the tree when 
the fruit begins to attain the dangerous size, tying the pendulous 
branches in such a way as to minimise the bad effects of their swaying 
in the wind. 

The application of Bordeanz mixture to the quince is efFective in 
checking the ripe rot. The applications must be made before the rot 
has made its appearance, and they may be made without fear that the 
trees will be injured. Pull strength 
mixture may be applied two months 
before ripening and again a month later. 
It is doubtful whether this measure will 
pay for the trouble and expense unless 
other trees are being sprayed at the same 
time. 

As the quince is a large fruit and, as 
a rule, is plucked in a hard condition, it 
may be sprayed right up to the time of 
harvesting, it being an easy matter to 
remove the Bordeaux mixture from the 
fruit. This is a fact it is well to bear in 
mind, because most of the diseases of 
the quince are connected with the ripe 

fmit. quince. 

All infested qninces should be de- 
stroyed, and it should be remembered that the ripe rots of other fruits 
are a source of danger to the quince. This matter has been dealt with 
nnder the head of " Ripe Rots." (Pp. 7-1 1, 18, 23.) 
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Black Bot or Altenuuia of the Qnince. 

The second disease of the quince to which attention will be directed 
has at a distance some resemblance to that jaet described. It is 
characterised by the presence on the fruit of rotten spots of a dark 
colour. In the present inatance, however, the spots are very dart, 
being of a greenish velvety black. This dark green velvety growth 
may extend over the whole surface, involving the entire fruit in a kind of 
dry rot. The velvety surface growth is composed of multitudes of 
spores borne on short pedicels so crowded together as to closely resemble 
the pile of velvet. The spores are of the form shown on this page and 
are large enough to be seen with the aid of a good magnifying glass, 
appearing when placed on white paper as minute elongated specks. 
The remedies that may be adopted in opposing this disease are the 
same ae those for ripe rot. I will only add 
that although in this case I have very good 
reasons for thinking that several different 
classes of vegetation are subject more or 
less indifferently to the attacks of the same 
fangi, my experiments are not yet of suf- 
ficient completeness and importance to war- 
rant their publication. They seem to be 
of such weight, however, that I now make 
them the basis of recommendations similar 
to those relating to ripe rot. In particniarj 
^H^™ ttSmt'mirilie l^Si5 I would call attention to the necessity of 
onihetrurtoithBquriHs. i4oo. destroying all growths of this dark velvety 
nature even where they occur on such 
remotely classed vegetation as, for instance, the cucumber tribe. It 
not seldom happens that consumption fails to keep np with the growth 
of the cucumber patch or with that of the tomato bed, and that the 
ripened fruit or even the foliage of these vegetables bears fungi that 
may be inimical to fruit trees in the vicinity. 

It is not always that the fungi referred to confine themselves to the 
overripe fruit of these vegetables, as they are found also, as in the 
case of squashes, on the young fruit and even the blossoms and, as 
before remarked, on the foli^e. I have already called attention iu 
the p^es of this Gazette to a disease of young squashes that has 
as its cause one of these fungi, characterised by a velvety surface 
growth. As a slight further contribution in the same direction the 
illustrations on this page and those immediately preceding are 
inserted. 

Strawberry Leaf Blight. 
With the increase in the number of strawberries grown, there lias 
been an increase of the area over which this disease is known. It is 
a blight in which prevention is more than nsnally practicable. It is 
the only conspicuous disease of the foliage of this plant that is at all 
common, and hence its earliest stages are easily discovered by the 
watchful grower. (See Plate, opposite p. 26.) The plucking and 
destruction of the earliest traces of the disease ia a measure that pays 
well. Care should be exercised while picking the diseased leaves not 
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to. contaminate the he&lthy ooes. The hand d become covered with the 
invisible spores, which may be unwittingly sown on to sonnd foliage 
onleBs such care is exercised. Wlien the disease is bad, it is best to mow 
the beds, let them dry, then cover them with combnstible material 
and set fire to it. The new growth following will be clean and can 
then be kept so. One per cent- sulphuric acid will also kill the diseased 
foliage if sprayed on thoroughly. Bordeaux is an effective remedy. 

Canker. 

Under the name of canker I have been accustomed to include a 
disease differing from that ordinarily so called in Europe. There the 
disease is, I believe, nsually attributed to the genus Nectria. I believe 
the moat common bark- 
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desttopug Singi on the « ggl 

apple m some other parts V IMP IBiwlf' 

of the world are also, as ^t ^^kZ 

here, not Nectria. The -«= ^«> 

canker most commonly ^iiJf^t'd^i^."" 
,^^^^^ referred to in the pages 
Kg. TS. -Apple »pp«entiT ™i- ^^ *^^^ Gazette is not caused by a fungus of 

faring (ma t& atfacliB at that genoS. 

The disease is not confined to the apple in 
this State, bnt is found on the pear and quince as well. On another 
page will be found a description of a disease of the Hawthorn, which 
appears to be indentical with oar canker of the apple. 

The following are some inoomplete notes on a peculiar case of 
canker occurring on the pear : — 

The branches had been pruned, and it appeared as if the disease 
might have started from the cuts, having, perhaps, been the result of 
inoculation by means of the pruning shears 
themselves. The branches had a deformity in 
the shape of long radial swellings. At ast^e 
when the perithecia of the fungus had not 
yet produced spores the outer bark was peel- 
ing off in thin flakes of considerable size. 
The perithecia were numerous and crowded, 
and gave to the naked limbs a sooty black 
appearance. Branches of mycelium grew ^' '*r ' ""if'ii^ 5 ■?" "^ 

rf . . ^ . => . canker, or so-i»ll«d '■ wnr 

out from the perithecia. The penthecia mp ■■ of the p«u-. 

measured 250/i in diameter and were jet black, 

and for the most part situated on the surface. The subjacent 
mycelium was dark-brown. 

In acara on the same branches were found spores of elliptical shape, 
measuring 10-12 x 20-27;i, two-celled and dark brownish- green in 
colour. It remained uncertain what was the origin of these spores, 
and whether they were connected in any way with the perithecia. 
These spores were borne on a dark mycelium which was in most parts 
an aggregation of ellipsoidal cells, having a tendency to break up into 
sporidia-like bodies. The spores were smooth on the surface. (See 

Pig. 7i.) 
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Bemedies. — ^Where branchee are already badly scarred with canker 
tbe best treatment is accomplished with the pruning knife or some 
larger sharp tool. Out out the scar as cleanly as possible. Cut 
liberally. RemoTe wood until what is left has ft perfectly sonnd 
appearance. This is a vital matter, and 
it is better to overstep the limit than to 
cat too little. The disease often exists 
in fairly sound-looting wood. Little 
fear need be entertained as to the life 
of the branch, so long as it is not actu- 
ally girdled. This may be a rather 
nj 75 -sootT fnnpu growth on tin strong statement, but it conveys the 
J^ddr^-HE. E^ ^ correct idea in the main. So W as a 
tDugna tmhif removed from the fair coitnecting link of BOund bark la left 
initare.' """ '"™* " "" ■ ti,e branch wnl not perish. If breakage 
is feared tie onastifEener. After cutting 
away the unsound wood and bark disinfect the cut surface with Bordeaus 
mixture or with a solution of blnestone, and when dry give it a good 
«oat of first-class white lead paint. The wound will soon begin to 
heal over, and in time will become entirely covered with a growth of 
new healthy bark. The tree meanwhile should have good care. 

Peach Cubl. 

[See Coloured Plate opposite, and also Coloured Plate opposiU p. 38.1 
FoBUEBLT, in writing of this disease, I recommended treatment 
with Bordeaux mixture, and laid special stress upon winter treatment, 
pointing out that summer treatments which have to be made with tbe 
weaker forms of the mixture, were of very questionable value, except 
in 80 far as they might lessen the disease the next season. But while 
invariably giving this treatment a place among the measures for 
combating the disease, I have not been sanguine of satisfactory 
results. I am very glad that I can see reason for changing my 
tone in this matter, for I am able now not only to make the recom- 
mendation, insisting strongly^ as before, on the value of the winter 
treatment, but to express the opinion that if the spraying be made at 
the proper time and with sufficient thoroughness, the result will be a 
decided success. This is owing to further inquiries incited by the 
results of some very complete and long -continued inquiries and trials 
conducted under the direction of Professor Newton B. Pierce, of Santa 
Ana, California. I wish to make this matter aa clear as possible, and, 
with a view to doing so, will repeat here the entire article written 
for our fruit-growers twelve years ago and printed in the Agricultwral 
Gazette i — 

LEAF-CUBL or GURL-LEAr OF TBE PeaCH AND OTHEB StONF.-FRUIT TrEES 

This is a disease that attacks the leaves and wood of stone-fruit trfes, more 
particularly the peach, to which it frequently does a great deal of damage. 
The following remarks are intended to apply only to ^e disease as it occurs 
on the pM.ch-tree, 

This disease is of fungus or^n, and is readily recognised in its aevere 
form, but often escapes notice in its mild form. It generally becomes 
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noticeable as soon aa the leaves appear in the spring. If severe, the 
disease causes the young leaves to become enlarged, discoloured, thickened, and 
distorted — in short, curled. The variety of colour displayed by the curled 
leaves is great. They generally assume a livid or white look ; but sometimes- 
they are red, sometimes purple, and sometimes mottled with various com- 
binations of green and red and purple. The surface of the diseased leaves, 
instead of having the dull lustre characteristic of healthy peach-leaves, be- 
comes shiny and brilliant. This feature combined with the brilliance of colour 
makes the diseased leaves very striking objects. (See coloured plate.) As the 
disease advances, the amount of overgrowth and distortion increases, until 
finally the leaves become bulged out 
on the upper side to such an extent 

that pockets half an inch to one inch ^f 

in deptii are formed, into which one 

can easily insert the end of the * ^ 

thumb. About this time the purple '^ ft a 

colour, which is more common in the ~ 

earlier stages of the disease, begins ^ * 

to disappear, and the lustre also ^^ - 

becomes less brilliant. This is owing ^^ 

to the fact that the fungus which is 
the cause of the disease is now pre- 

frtiring to fructify. When this opera- -^^ ^^ 

tion is finished the diseased leaves "— S-i 

appear as if covered with frost, or '^^ k 

with an exceedingly fine white 

,».der. One»mi„.tion,i.hthe ^^^SZS^JT^^JiTZ. 
microscope this apparent , powder is flgore sliawR a sautU portioii ot s sectlan tbrongh 
found to be composed of very minute ■ iii»«Md p«w1i IbbI ; «, the mycelium oi the 

sacs packed together as close as ^i-s™ growing on the eurf«e of the leal.d; b.. 
.A . - 1 1 .1 Boc or ftflcui Biinng from th« mrcsuum a^ Hud 

possible in a smgle layer on the sur- ™nt«iimg eight spoiei ; c, an emptj nci -, .. 

face of the leaf. Ea«h sac when ripe mj'celiiiiD loside the 1«f growing unoog the cella ;: 
contains eight ^g-shaped spores. /■ '■ ''■ *• ■*• a«™PO»« buddii^ in water ; k, the 

"Hiese saca and spores are of such a "™*' 

Eize that, according to a calculation I have made, a single square inch of 
diseased leaf may bear no less than twenty million spores, a number so large 
that it is not easy to comprehend. One comprehends it to a certain extent, 
on reflecting that if one spore was placed on each square inch of the surface 
of the soil, twenty million spores would suffice to cover an orchard more 
than a mile square. But this number of spores frequently grows on a single 
di^ased leaf, while on a single peach-tree thousands of such leaves may often 
be seen. The imagination is stunned by the numbers that represent the- 
prolificnesB of this fungus. 

When the disease has culminated — that is, when the fungus has fruited — 
the spore-sacs burst and the spores escape ; then the leaves, which have- 
tbos iax remained succulent, begin to dry up, turn brown, and fall. These 
leaves having fallen, thiay are succeeded by others which, as a rule, are 
lesa severely attacked, and thus the disease goes on decreasing in severity 
until in mid-summer the tree may have a crop of fairly healthy-looking 
leaves, and may bear a partial crop of fruit. In the severest cases, however, 
the fruit falls aDout three weeks after setting, and not a peach is left to ripen. 
This occurs on trees in which the disease is chronic and severa Such 
trees are worthleas, nay, worse than worthless ; they are a constant menace- 
to all the peacii-trees in the neighbourhood. The sooner they are cut down. 
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and burned, and thus utterly destroyed, the better it will be for the peach 
industry. 

[ have now described the disease in its worst form, a form in which it is 
not uncommon. The milder forms of the disease axe much more frequent. 
Sometimes only part of the leaves on the tree are attacked, or the leaves are 
only partially attacked and display the curl in oue-hatf only, or at the end, 
-or elsewhere. These appearances, however, are so similar to those already 
described that there can be no mistaking them. The curl is there ; the dis- 
tortion, the discolouration, the thickening, the lividness, are all present and 
unmistakable. There is, however, a masked form of the disease which 
usually escapes notice even under the eye of the expert. It may be knowu 
by the leaves having a slight tendency to overgrowth and a slight tendency 
to crimple. There is no deformity in this form of the disease ; the leaves 
.are well formed, only somewhat darker green than usual and slightly over- 
grown. Trees attacked thus often bear fairly well, and it may therefore be 
.asked whether this form is worth notice. I think it is worth notice for this 
reason: Leaf-curliaadiseaaethat varies from season to season ; some seasons It 
■is almost absent except on trees in which it is chronic and severe, and other 
.seasons it is very common, widespread, and injurious. In seasons when 
-the diseass is v«ry prevalent those trees which in ordinary seasons ehow 
the disea^ only in its masked form break out badly and bear little or no 
iruit. 

The description of this disease would be very incomplete without making 
plain mention of the fact that the fungus described above as occurriug on the 
leaves may be traced from the leaves back to the wood. That is an impor- 
tant fact, because it leads to the conclusion that the disease is one that 
«annot be got completely rid of by any treatment of the leaves by spraying 
■with fungicides. The fungus will winter in the wood, and be ready to 
make the most of its opportunities in the spring. 

Remedies and Preventives. 

1, Foremost in rank among the various methods of treatment which I 
Advise is care in grafting and budding. This disease can exist in the wood 
even when the leaves show only slight traces of it. As already described, 
■the diseased leaves of early spring are usually followed by fairly healthy- 
looking summer leaves, so that except for a dearth of fruit (and even that 
may not be great) the tree may look quite fit to take scions from. Along 
.comes the nurseryman or orchardist, bent on increasing his stock of trees, 
takes a look at this tree, and seeing nothing much the matter, proceeds 
to remove scions and graft them wholesale on fresh stocks. There can be 
but one result — diseased trees. I am confident that this is the manner in 
which the disease is commonly spread from one place to another at a distance. 
Orchardists, therefore, who have an eye to the future, and nurserymen who 
*are anything for their reputation, will refrain from grafting or budding from 
trees that have this disease. Grafting and budding should be done only 
from peach-trees that have either never shown the slightest traces of curl, or 
{rom such as have been entirely free from it for at least two seasons. 

2. Almost equal in importance with the foregoing is the selection of curl- 
resistant varieties. It is a well-established fact that some varieties of peach 
resist the leaf-cur!, and are but slightly injured by it, while others seem to 
be quite proof against it. I am sorry to say that no list of the resistant 
■varieties lias been obtained for Australia, so that we are completely in the 
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dark. To make such a list is a matter of time and patience, and I am glad 
to say that Mr. Benson, fruit expert to the Department of Agriculture in 
New South Wales, has undertaken to give this matter attention. He has 
prepared a leaflet, which is to be sent to peach-growers, and they are requested 
to reply and give the names of varieties of peach which they find to be always 
tree from curl, and of those they find to be very subject to it. When all the 
leplies are received they will be collected and compared and the result made 
known so as to benefit all alike. 

3. The destruction of diseased leaves is advisable. The reader who has had 
the patience to follow the description of the disease, must have been struck 
by the enormous number of spores produced by the fungus that causes curl, 
'nie spores, it is almost needless to say, are the seeds of the fungus. The 
chance of the fungus spreading is diminished by the destruction of its spores. 
There is only one method of doing this, namely, destroying diseased leaves. 
This can be done by pruning, by hand-picking, or by raking up the leaves 
that are dead and fallen owing to the disease. The material gathered in 
this way is, of course, to be burned. In a large orchard, badly diseased, 
none of these ways would pay. But they are one and all applicable to the 
small garden where the owner does not begrudge a little extra labour 
in order to supply the family with perfectly fresh and luscious fruit ; 
also in the nursery where young peach-trees are being reared, attention 
of this sort will be well bestowed, and, in the case of large orchards, where 
the disease has not yet appeared in force, this method is one highly to be 
recommended. I have never yet been able to express myself forcibly enough 
with regard to nipping these things in the bud. A little prevention is worth 
more than all the cures in the world. There are very few pests indeed which 
come with a rush — there are such, but they are rare. In nearly every case 
the pest haa a small beginning, and it is only aftor considerable time that it 
grows to be ft nuisance. There is a time in the history of nearly all these 
pests when the agriculturist could crush them with his thumb and forefinger. 
How important it is, then, for him to make himself acquainted with these 
pests beforehand, so as to be ready to seize upon them while they are yet 
vithin his power ! I am sure there ars few things that will pay him better 
than the knowledge which will enable him to guard his crops from invasion 
by these insidious robbers of which the leaf-curl of the peach is an example. 
Now-a-days useful pamphlets and books treating of these subjecto are easily 
obtainable, and an evening with them is often well spent. Specimens sent 
to Departments of Agriculture in almost any part of the world receive 
attention, and reliable information is returned by mail. The peach-grower 
should make use of all these agencies in preventing curl. 

4. Peach-trees suffering from curl should receive especial attention— for 
the matter of that, so should all diseased orchard-trees. The orchardist 
should make up his mind to one of two things — either to dig the tree out and 
destroy it root and branch, or to give it the best of care. Prune well, 
removing especially the diseased parts ; cultivate well and apply manure 
liberally. This treatment will often ensure a crop from trees that would 
otherwise be useless ; but, of course, the margin of profit is leas, and to 
avoid loss it is well to count the cost carefully before entering on this 
treatment. 

5. I would call attention to an observation of mine "that when peach-trees 
suffering from curl are severely cut back, they often shoot from adventitious 
bnds, that is, buds formed under the bark, and that such shoote from the side 
of lai^ limbs are often iree from curl. I think this severe cutting back in 
the winter may yet prove of use in curing badly afieetod trees. 
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6. Finally, there is the applicataon of fangicides, such as Bordeaux mirtare, 
Eau Celeste, and Ammonio-carbonate of copper. None of these have yet been 
shown to be eSbctive against curl, but I am of opinion that none of them 
have yet been tried with sufficient care. The ordinary formulEe given for 
these mixtures are too strong for the peach, being found to kill the fc4ia^. 
If they are' tried, they should be used at half strength or even weaker, 
unless they be applied in the winter, when the full strength will do no harm. 
I would advise anyone experimenting in this line to rely upon winter treat- 
ment, and treatment at the time when the leaves begin to appear. It does 
not seem to me likely that later treatmente will do much good, unless, 
indeed, they diminish the force of the disease so b« to lessen the damage 
the following season. The action of these fungicides is much leas marked 
in a wet season, because they are washed off by the rain ; in any case where 
a spraying is followed immediately by rain, little good can result unless the 
spraying be repeated as soon as the rain has driwi off. A winter spray of 
sulphate of iron may be found useful, using one to two ounces of the crystals 
dissolved in a gallon of water. These treatments are of doubtful value, as 
far as curl is concerned, and were it not that they are useful in other ways 
I would not mention them. 

Curl should not be confounded with peach-aphis. Seen at a distance the 
effect of the aphis is similar to that of curl, but on close examination the 
difference is apparent at once. In the case of curl, pure and simple, no 
insects of any kind will be found, while in examining peach leaves attacked 
by aphis the distorted leaves wiU. be found swarming with small green and 
brown insects. The two diseases may, however, occur together ; but even 
then there is little difficulty in distinguishing the distortions of curl from 
those caused by aphides, as those of the latter lack the livid thickening and 
bulging so characteristic of curl. The treatment for peach-aphis u entirely 
diSerent from that recommended for curl." 

This closes the quotation from my original article, aad I wisli to call 
especial attention to the second sentence in the sixth section of it : — 

"Hone of these (copper componnds) have yet been sho^m to be 
effective against curl, but I am of opinion that none of them have 
yet been tried with sufficient care." 

When I wrote thus, I did not know that several years earlier carl 
had been successfnlly treated in California with fungicides. Such, 
however, was the case, and from this beginning a method of treatment 
has been worked out which applies well to the conditions in this State, 
and which is a most profitable one in those regions where the losses 
from the disease are large and constant. The main points in the 
treatment are winter spraying, or rather early-spring spraying, with 
full-strength Bordeaux mixture, and care in the application of the 
spray. Fully approving them, from observations made on the disease 
in this State, I give here the main conclusions arrived at by Professor 
Pierce: — 

Summary. 

(1.) Peach leaf-curl has a world-wide distribution, occurring in every 
region in which the peach is grown. In humid localities it is a leading 
hindrance to peach culture, and in portions of the Pacific coast States it has 
greatly limited the extent of the industiy. 
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('2.) The orchard losaea from peach leatcurl vaiy from a amall amount of 
fruit to the entire crop, while in many instaqces young trees are killed. The 
national losses from ibis disease will amount to 13,000,000 annually. 

(3.) Curl ia caused by a parasitic fungus known as Exoa»cut de/ormema, 
the ravages of which are largely dependent upon the atmospheric conditions 
prevailing while the trees are leafing out. Bains and cold weather at that 
time tend to increase the severity of the trouble by favouring the growth of 
the parasite and interfering with the proper functions of the host. For these 
reasons orchards near large bodies of water and in low or damp situations are 
more subject to curl than those in dry regions or in elevated situations. 

(i.) Most of the spring infections of peach leaves ai'e due to the spores of 
the fungus and not to a perennial mycelium, as formerly held, hence the 
efficacy of sprays. 

(5.) Curl was first successfully treated in California during the period from 
1880 to 1885, the success depending upon the application of fungicides to the 
dormant trees. The disease was not successfully treated in Europe for ten 
years after ite prevention in the United States. 

(6.) The copper sprays are now found to be more efective than the sulphur 
or other sprays first used. Of the various sprays experimented with, Bordeaux 
mixture, in the proportion of 6 pounds copper sulphate, 5 pounds lime, and 
45 gallons of water, gave tbe best results, the equal weights of the copper 
sulphate and lime being most effective when the mixture is applied shortly 
before the opening of the blossom buds. When it is desired to increase the 
durability of a spray by increasing the proportion of lime, the application 
jthould be made earlier or equal proportions of copper and lime should be 
maintained. The total saving of foliage increases with the increase of copper 
iBulphate when the ambunt of lime remains constant, but the average saving 
per pound of copper sulphate decreases with the increase of copper used. 

(7.) In the treatment of peach leaf-curl, from 95 to 98 per cent, of the 
spring foliage was saved by spraying. A net gain of 600 per cent, in foliage 
over that retained by adjoining nnsprayed trees resulted in the case of several 
difierent sprays. Bordeaux mixture when applied to the dormant tree 
increased the weight and starch-producing power of the leaves, and the 
^sprayed trees showed a great gain over the unsprayed in the number and 
. quality of the fruit buds they produced for the following year, the gain in the 
number of spur buds being over 100 per cent, in some cases. The lower 
limbs of sprayed trees showed a marked gain over those of unsprayed trees 
as compared with the upper limbs in both the number of fruit buds and 
lateral shoots they produced. 

(8.) The averagfi value of the fruit per tree in rows treated with the most 
effective Bordeaux mixture ranged as high as $6. SO above that per tree in 
.adjoining imtreated rows, or the equivalent of a net gain of $427.80 per acre 
where trees are planted 25 by 25 feet. Over 1,000 per cent, net gain in the 
fruit set has resulted in the use of some of the more effective s)>rays. 

(d.) The trees sbould be sprayed each season, as the experiments proved 
that treatment one season will not prevent the disease the following year. 
Spraying should also be done even though the trees may not be expected to 
bear, as the loss of the crop of leaves ia shown to result in as great a drain 
upon the trees as does the maturing of one-half to two-thirds of a crop of fruit. 

(10.) The work demonstrates that peach leaf-curl may be cheaply and 
easily prevented in California, in western Oregon and Washington, and along 
the east shore of Lake Michigan, where curl causes great loss, as well as in 
All other peach^rowing sections of the United States. 



(11.) The copper and lime spraya are lesa injtirious to the trees than those 
composed of sulphur and lime. The use of lime in winter Bpraja has pfoven 
on advanta^ in enabling the workmen to see their work and complete it 
with greater thoroughDess than would otherwise be possible. A proportional 
increase of both lime and copper sulphate is recommended for wet regions, 
and for very wet localities a second winter spraying is advised. 

(12.) Cyclone nozzles with lateral or diagonal discharge are best adapted 
to the work. 

(13.) The proper time for winter spraying and the number of applications 
depend to some extent on the locality, soason, etc., but active sprays are 
likely to do most good if applied from one to three weeks before the opening 
of the blos-wma in spring. The proper time to apply sprays for the preven- 
tion of curl is in diy, calm weather, and during the middle of the day, in 
order to avoid dew or froat upon the limbs as much as possible. 

(14.) Of nearly 200 peach and nectarine varieties considered with a view 
of determining their comparative susceptibility to curl, it was found that 
very few were wholly free from the disease and that some were very subject 
to it. Some of the choicest varieties, as the Elberta and Lovell, are seriously 
affected, but it has been demonstrated that a single winter treatment will 
prevent the disease upon even these varieties. It may be thus fairly claimed 
that the spraying methods recommended will save to the peach industry some 
of its finest varieties, a^ well as result in the saving of foliage and crops 
already indicated. 

Alternaria of the Citrus Tribe. 

[See Coloured Plate opposite p, 60,] 
Under this general appellation I shall inclade a large number of cases 
tliat have come under my notice daring a series of yeare reaching back 
as far as 1890. Theoauesarenumerous, and sometimes they have been 
a source of loss to orchardists^ 
though they were more often 
the cauee of anxiety lest they 
should tarn into something^ 
more serious. While I cannot 
be certain that the cause in sil 
these instances is the same- 
fungus, it is certain, in my 
opinion, that no reliable difier- 
' "' '^^ *^' "' ence of form can be pointed out 
among the varions specimens, 
in spite of the fact that they occor on various parts of various citrus 
species, and hail from varions parts of the country. I shall there- 
fore Bpeak of " the disease" caused by this "fungus," although 
I wish to imply thereby only my suspicion that all are but forms- 
of one and the same thing. This will, I think, lead orchardiste into- 
ne difficulty, as the treatment for all such cases ninat be practically the 
same until some proof is forthcoming that the various cases are 
different in nature. 

Briefly, the disease is due to attacks of an Altemaria, the symptomB- 
being displayed as spots on the foliage, young branches, and fruit of 
the orange, mandarin, and lemon. 
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Though the spots bear some resemblance to each other in all these 
Tarioas situations, the^ vary more than does the form of the fangns 
which prodacea them. This fungus is of a dark colour, somewhat 
greenish-blacfe, and appears in larger or smaller tufts on the dis- 
coloured surface of the plant. Frequently these tufts are of micro- 
scopic size, appearing to the unaided eye merely as minute specks on 
the surface. Sometimes the tufts are run together in larger areas, 
but this is not often the case. When run together in this rare manner 
the entire growth presents a somewhat velvety appearance. The 
elemeuts of which these tufts are composed are represented in the 
illustration on the previous page. 

A considerable nnmber of fungi of this kind have been described as 
growing on citrons hosts. They have been assigned to the genus 
MacToaporium and the genus Altemana, though it seems to me 
probable that most, if not all, of them are of the form usually assigned 
to the genus AUemaria, 
and that when they have 
been assigned to the genus 

Macrosforium, it has been Pig. 78.— TypicRi growth of 

without the knowledge that l^^l^ of ^TtoLlto 

the spores, which, upon tnJt°°'*M°Mri£^£* 

casual observation, appear " the top of wwol a. 

to be borne singly, are in t^i^!"^' J^*'^^^™ 

reality borne in chains. ^,'?^| ^ ^ mSio™ 

Observation, unless care- mMioeri ^ajoong two- 

folly made, would often lonr-ee^^spo'™;*™* 

lead one to the erroneous Kr,;ff™^bo™ 

conclusion that the spores i?^™ ''tJi.F ',: S£!^ 

. r . , sporea borne tanaflm ; 

are borne sinelv, so easily i mjcoUnm (rom whioh 

., , , ° •' . 'i ilia Bpore-bmripg hyplUB 

are they shaken apart, and Bpring. 

so almost invariably are 
they washed apart in the 
water in which they are, 

as a matter oE course, ordinarily examined. One is almost tempted to 
think that some observers have never seen these spores growing upon 
their stalks in a natural position, for they are frequently figured 
upside-down — a position in which they would naturally be arranged 
by one who did not know their method of growth. It is my experience 
that these fungi almost never fail to give rise to spores in chains in the 
perfectly still atmosphere of the cultivation chamber. 1 cannot pre- 
tend to anything like a complete knowledge of these large and almost 
universally distributed form-genera, but certainly so far as my ob- 
servation does extend, it points towards a more complete synonomy of 
Macrosporium and AUemaria. 

I find that, according to their situation, these fungi vary much in 
the size and form of their spores, and I think this fact has led to a 
Deedless multiplication of specific names. Very small variations in 
the form and size of the spores, especially if associated with a new or 
different host or different part of the world, have been considered 
anf&cient to warrant the application of new names. Of course, by 



small variations I meoo comparatively small ; it will be seen by the 
measnrementB given on this and ancoeeding pages what interpretation 
must be put upon this expression, for it can be there seen what is the 
actaal variation among spores derived from the same mycelinm. 

The earlier stages of this disease, as it occnrs on the leaves of the 
orange, are characterised by irregular roundish or elongated yellow 
patches of considerable extent. These patches are from five to twenty- 
nve millimetres or more across. A striking feature of the spots is the 
early appearance of reddish blotches on the yellow background. These 
reddish blotches make their first appearance on the primary yellow of 
the discolonration in the form of small reddish dots, which eventually 
ran together in the middle of the diseased spot, though they may 
continue to appear as isolated dots near the margins. In consequence 
of this a diseased area in its secondary stage has the following 
appearance : — A reddish central part bordered by small reddish spots 
arranged on a yellow background. 

In the final stages of the attack the reddish central patch of the 
secondary stage becomes ash-coloured, and bears the Altemaria, the 
fructification of which assumes the form of minute tufts of dark green, 
or almost black, aerial mycelium, consisting of anbranched hyphae, 
bearing spores io chains. 

Aronnd the central ash-coloured spore-bearing area is a brown 

margin which pales through yellow to the normal green of the plant. 

None of these growths cause any material thickening or swelling 

of the leaf, which throughout the progress of the disease remains 

normal in thickness. 

The adjacent measurements 
show the range of size of the I? ^ }| " 
Altemaria spores. The long- 40 ^ 15 1] 
est are 15 to 20 celled, whSe 26 x 12" 
the smallest are 2 to 4 or 5 ?o * 10" 
celled. The adjoining wood- 20 x 12).' 
out shows some of the spores 26 x 10,, 
from which these measure- 
ments were made. The spores are im^ri- 
ably smooth- walled. It may therefore be 
said that the full-grown spores are 15-20 
celled, and measure 12-18 x 60-70 ft. 

Small one- and two-celled spinous or 
warty spores of the form referred to 
Hg i9.-8pOTe« of »n Atumaria Cladosporiuin, were occasionally seen 

found mowing on the Isitbb of .i.'iji. . "^ i.. 

among the typical AlteTnana spores, but 
it was impossible to more than conjecture 
the part played by them. Only a few were seen, not more than three 
■or four among many hundreds of the Altemaria spores. 

When pieces of infested orange leaf were placed in water-culture, 
the mycelium of the Altemaria grew from the leaf tissue out into the 
-water and air, and these new growths produced spores after the 
manner of Altemaria, i.e., in chains, and the spores produced under 
these conditions did not differ very materially from those produced in 




the normal manner on the leaves. They had less colour, and were 
somewhat smaller. It was in part npon this evidence that the fungus 
was assigned to the group AltemaHa. 

As an example of the occurrence of the disease on citrus fruit, it 
may be mentioned that on one occasion three mandarins of the variety 
"Emperor" were examined, each with a single well -matted spot, 
at which the fungus had injured the skin and caused an unsightly 
blotch. 

The mandarins were green, but would soon have ripened. The 
location of the diseased areas was marked by a premature " ripening," 
the diseased spots being surrounded by a yellow area, which shaded 
off into the normal green of the fruit. At the centre of the spot the 
tissues had been almost completely destroyed nearly down to the pulp. 
The original saccalenoy of the tissnes was completely gone. The tissue 
of cells composing the rind had been used up by the parasite, and in 
their place was a cracked and dried-ap mass largely composed of the 
mycelium and spores of the fungus. 

With a knife-blade it was easy to break away the brittle mass of . 
diseased material, which might, therefore, perhaps be called scabby in 
its nature, though the growth was somewhat sunken, not raised. 
This scabby material was liflht gray or ash-coloured, except at the 
surface, where, owing to the presence of the fungi, the colour was 
darker — dark-green or nearly black. The diseased spots measured 
about five millimetres across — that is to say, not far from a quarter of 
an inch. Two fungus forms were found on and in the diseased 
tissue, an Altemaria and a Pkoma. 

11 X 7/1, 2.oelled, not muriform. The AUemaria was in all respects 
36 X u „ 4-celled, not mnriform. of the same form as that just described 
M X II „ 3-celled, not mnritorm. f jj^ j f ^j^ orange, and 

18 X 7 „ 4-c8lled, not munfonn. , ■ -n- ».^ mi ■ ■ .■ n 

38 I 18 „ 6 to 7 celled, muriform. showu m Fig. 79. This IS partially 
47x14,, 10 1<> 12 celled, muriform. ahown bv the neighbouring measure- 
65x22,, 18 to 20 «Ued, muriform. ^g^tg_ J 8 8 . 

An exceptionally wide cell gave 58 x 21 /i. It may be said that the 
mature spores having six to twenty cells measured 14-22 x 36—65/1, 
Taking the complete range of spores in the two cases, i.e., the orange 
leaf and the mandarin fruit, we have the following comparison : — 

On Orange Loaf, 10-18 x 15-75, 

On Mandarina, 7-22 x 11-65, 

in which we see a practical identity. The form, colour, and structare 
were as nearly as possible identical in the two cases. In the case of 
the mandarin, however, the spores were not seen growing tandem. 
That method is assumed on the ground of complete general resemblance. 
The curved or crooked pedicels on which the spores were borne were 
two to live celled, and measured 44-90 /* x 4'7-5-6 /i. The locations of 
the septa were indicated by slight irregularities in the exterior of the 
hypha. These pedicels grew in tufts of five to ten, and were readily 
to be seen with a good hand lens. Both the pedicels and their spores 
were of a greenish-brown colour, except the terminal cell of the spore, 
which was nearly colourless. 
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Wten we conBider the cloae resemblance between the fungi in the 
two cases under consideration, the case of the orange leaves and the 
caae of the green fruits of the mandarin, and the close resemblance 
between the results to the tissues attacked, it is difficult to escape the 
condnsion that the two diseases are identical, so far as we have now 
proceeded. 

It is, however, necessary to next take notice of the occurrence in the 
diseased tissues of the mandarin skin of a Phoma-iiko form. The 
5-8 X 3-6 dark-brown, nearly spherical perithecia of this form 

8-0 X 4-3 ^, were 72-90 /i in diameter, and from within a paren- 

7-2 X 4-3 „ chjmatos shell yielded colourless spores 3'6— 4'3 x 

llflx 43 " 5'8-ll ju. The perithecia were numerous in some 

" — cases, and it was impossible to avoid the conclnsion 

R(>oe«> that they had much to do with the disease. Ad- 

ATeraae^8?x*4^-(u jacent are some measurements of the spores of the 
Phoma. 

Both forms of the spores found in connection with this mandarin 
disease were submitted to culture in a sealed infusion of mandarin 
peel. 

In a few minutes the AUemana spores started to throw out four 
to fire colonrless septate threads, which in twenty-four hours became 
foar to forty times as long as the spores themselves, banning to 
branch somewhat after they had reached a length severu times as 
great ae that of the spores. 

The spores of the Phoma, after twenty-four hours, began to 
germinate in a partial manner. In no instance was the new mycelium 
longer than the spore itself. In some cases buds were formed at one 
or botlt ends of these spores. 

I have already remarked on the similarity of these cases. The 
resemblance is so great that I do not consider them specifically distinct; 
they are one and the same thing in my opinion, though of course this 
opinion ie based on form, not on complete culture experiments. 



Meianose (P) on Oranges. 

The following notes may be worthy of attention in connection with 
the cause of the disease I formerly described in this journal under 
the title " Melanose (?) " : — 

1. The disease starts at the atomata. This fact points in the 
direction of the cause being a vegetable parasite ; we know of a 
number of fungi that efEect an entrance by this door, and these fungi 
belong to widely different groups. On the other hand, is there a 
single animal parasite that enters by way of the stomata ? Is there 
one well known to choose the stomata as the scene of its operations of 
any kind ? Any small insect, to take a supposable example, that 
wished to utilise its beak for sucking the juices of the plant, would 
hardly find it convenient to utilise the stomata, for it is precisely here 
that the tissues sought as food are least accessible, on account of 
the subjacent air-space and loose parenchyma. 
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2. The disease is exceedingly common on trees that have yielded no 
spparent insect canse. Where the fruit, leaves, &c., are so thoroughly 
infested, it is hardly even conceivable that an insect canse conld have 
been overlooked by competent observers. 

3. The disease yields to treatment with Bordeaux mixtnre. This 
points distinctly to the cause being a vegetable parasite. 

4. Fungus elements are found associated with the disease. Cultures 
may be necessary for the satisfactory verification of this statement. 

All these items are in the nature of inferences, it is true, and no single 
one of them can be taken, in the form stated above, as a proof of the 
vegetable origin of the disease ; but taken together they seem to me 
to form an almost overwhelming argument in favour of vegetable 
origin. 

The following cultures were made in infusion of orange peel : — 

1. Water culture of healthy epidermis of an orange attacked by 
Melanose (f). After twenty-four hours there were only two growths. 
These were from spores resembling those of Coniothecium and mani- 
festly lying on the surface of the peel. The epidermis was shaved off 
very thin at a place where there were no traces of the disease to be 
seen. AH the stomata, on examination with the microscope, proved 
to be entirely free from dis colon ration. 

2. Water cnltnres were made from stomata just beginning to show 
traces of the disease. These stomata were barely yellowed or decidedly 
brown. In no case could any satisfactory traces of a parasite he seen 
after twenty-four hours. If a vegetable parasite is present it mnst be in 
a very attenuated form. Of interest in this connection is the fact 
that m cultures of the well-developed scab the yeast-like conidia, 
as they go oq dividing, decrease in size nntil they are very small indeed. 
Is it not possible that there is a generation of exceedingly minute 
size ? Will this account for the difficulty in making out me parasite 
at the time of the beginuing of the attack ? 

3. Cultures of well-developed scab have yielded the results already 
described and figured in this Gazette. The scab of orange gave very 
little of the Coniothecium form, but the production of conidia was so 
like that of the culture of the lemon scab that I could see no difference 
in the two forms of conidia, except the more constant occurrence in 
the latter of vacuoles. The same diminution in size occurred in each. 



Melanose (?) on Lemons. 

Prom the same orchard that furnished the oranges upon which the 
foregoing observations were made, some lemons were forwarded as 
snSeriog from the same complaint as the oranges. 

In the case of the lemons it was not possible to show that the spots 
Originated at the stomata. Fungus elements were found among the 
tissues of some of the scabs of the lemon corresponding with the Conoi- 
ihedum acabrum of McAlpine. The form found in the tissues as taken 
from the dry scab and examined at once in water, consisted almost 
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entirely of loosely^ ^gregated dark-colonred, sub-eplieTical cells. 
These occurred in groaps or from four to several scores. 

On being subjected to water caltaris in an infnsion of lemon-peel, 
these cells gave rise to a vast mnltitnde of jeast-like conidia, Which 
fell off and continued to bud and separate like yeast, yet without the 
formation of chains and with a rapid diminution in size. Each of 
these conidia bad one or two vacnoles. The phenomena closely 
paralleled those recoanted by me for the similar fungus found con- 
nected with the scab of lemon bark {Vol. VI, p. 865, Agricultural 
Gazette) . 

Beside producing these yeast-like conidia, the cells of the Coniti- 
thedum gave rise to colourless mycelial threads, divided by septa into 
cells two to six or eight times as long as broad. 

Black Spot of the Citetjs Pruits. 

It is not at all nnfreqnent to hear it said that this disease spreads from 
one fmit to another, and that it develops and spreads m the casee 
of fruit after they are placed in storage. Some observations and 
experiments lead me to the conclusion that there may be some miscon- 
ception about this. 

The spores of this disease do not readily germinate under the 
laboratory conditions ordinarily brought to bear in their examination, 
and in this respect they differ from most spores found in connection 
with prevalent mngus aiseases. The following observations, though 
they are inconclusive, are inserted here out of regard to the rarity with 
which I have observed these spores to germinate : — 

Spores of this fangns were riugod in with a small supply of water 
and nnmerous air bubbles. The spores, which were entirely like those 
figured in " Letters on the Diseases of 
^ Plants," Agric. Gaz.,Y6l. VIII, p. 230,after 

twenty-four hours had failed to germinate in 
those parts where they were completely sur- 
^ ^, . rounded by water. Spores located at the 
myniiaui. edgos of air bubbles where on one side they 

had access to air, each sent out into the air 
a single very fine nnbranched mycelial thread about one micromillimetre 
wide, though slightly wider at the free end. The mycelium waa colour- 
less, and so fine as, under the circumstances, to preclude observation 
as to septa; none were seen. At the end of twenty-four hours the 
length of these hyphee averaged several times the length of the 
spores. 

As to the spread of the Black Spot disease among citrus fruit in 
store, the following observation may be of interest : — 

A ripe lemon that presented a pronounced case of this disease was 
utilised to test its .communicability. Spores were removed from a 
well- developed pustule and inoculated into a healthy portion of the 
rind of the same lemon. It was thought if the disease spread on fruit 
in store, as sometimes claimed, this inoculation ought to give a 
positive result. Two inoculations were made, but neither gave any 
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signs of activity. The lemon was kept nDder obserratioii for 
ODe month, but during this time the inocnlations gave do sign of 
developing into diseased spots. At the end of a month it was with 
difficulty that the places of inocalation could hare been located had they 
not been previously marked. 

This would tend to show that this disease, if it does develop in 
cases of fruit in store, does so from spots that are already started but 
iEvisiWe, If this is so, and if it is also true that the disease is not 
spread from one fruit to another in storage, the fact may be of 
use in instances where it is claimed that frnit has contracted the 
disease in storage. Further tests in this direction are desirable. 

Associated with the ordinary fructification of this disease I have 
noticed, on at least one occasion, those of another sort ; the perithecia 
are of about the same size bnt ascophorous. 



Lemons decaying while on the Market. 

At times one finds in the market lemons which are light in weight 

but to all external appearances quite sound. On being opened they are 

found filled partially with air, the pulp being a trifle ^rly and showing 

small whitish spots. Kept a few days in a warm roton, these lemons 

show a brown discolouration at the stem end, 

and as this spreads toward the tip or other » 

end of the lemon a grayish-green fungus ap- * 

?ears, generally near the stem. This resembles 
'enicillium in appearance, and bears spores %' 

such as are pictured on this page. The rind of 
the lemon in the vicinity of the outward spore- 
bearing portion of the fungus is permeated by 
copious mycelium, and this mycelium extends 

beyond the brown colouration. For example, where the brown 
colouration extended one-fourth of an inch to half an inch from the 
stem, the mycelium was found in the more healthy-looking tissue an 
inch away. Sealed in under a cover with' water, sections of the lemon 
peel containing mycelium gave conidia and new growth of mycelium 
as shown in Figs. 82 and 83. 

The lemons that were most carefully ex- S^ 

amiued in this connection were imported from ^^ 

Italy, bat I have no donbt the rot is one % 

found in connection with Australian -grown W0 

lemons. The disease would appear to have .xAn 

been introduced at the stem end of the fruit at ^■^g^f^^o^^.^^i; 
harvest time or during storage. . Ksrmiinie in witer-eidiiirB 

One of the moat nseful hints that can be " 
given for-guidance in connection with this rot is the fact that the fruit 
isoften of Tight weight. This is. due to tbefact that the attack of the rot 
results in evaporatijon of the water of the fruit, its place being taken by 
air. This lightness comes about while the fruit is. still to aU outward 
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appearances sound and saleable. I have known worthless lemons of 
this character to pass along in the trade from hand to hand nctil 
they at laBt foond their way into, — well, we will call it consomption. 
At any rate the consumer paid the bill. Beware of ligbt-weight 
lemons that appear to be fresh and juicy in the skin, for they are most 
likely of this worthless sort, and bo will become monldy, and besides 
are already past using. Their acidity is tainted with a bitterness that 
makes them anfit for culinary pnrpoaeB. 

In calling attention to the lightness of the smitten lemons there is 
no failure to remember that good lemons sometimes become light in 
weight. Good lemons becoming light in weight become so by drying 
up, and are therefore easily distinguished from those that are light 
from rot, since the latter have a juicy skin. Lemons that are merely 
dry in the skin often contain ex- 
cellent acid. 

As the disease enters at the stem 
end we might expect that any 
fungicide or disinfectant applied at 
the stem-scar wonld be effective in 
preventing the entrance of the 

^ fnngns, and this is actually the case. 

"B«htie%]it lemoB. a ijcebmn, fc, This Operation may be accomplished 

t£iwsiiiumfttft; d, Bpo»(enniutiDg. most effectually at the time the 

lemons are being packed for storage 

or for along journey. 'I'be operation should not be delayed long after 

plucking. 

. Care in the harresting of the lemons will do much to leave the scar 
unbroken, and this care should always be exercised if the lemons are 
to be kept for a long time, as when exported or placed in storage. 

The ordinary fungi that attack braised fruit are iauch more common 
at some seasons than at others, and when they are prevalent special 
care should be exercised in harvesting and handling the fmit. Damp 
weather, especially if continued through several days of moderate 
temperature, is very conducive to the growth of these fungi, and it 
IB during such weather that special care should be exercised. The 
weather that causes old boots, bread, and cheese to mould is the sort 
of weather in question. 

Diseases or the Passion- Vine, 

[See Coloured Plate opposite.] 
Since writing on a former occasion on the " Woodiness of the 
Passion-Fruit " I have kept the diseases of this crop more or l^s in 
view, with the result that it is now possible to give a much more 
complete sketch of the fungus diseases to which it is subject. These 
turn out to be quite numerous, and they present a considerable 
variety. Besides the woodiness, which still remains more or less of a 
mystery, there is a ripe rot of the fruit which appears to be found also 
on the foliage, a shot-hole or leaf-corroding fungns, a Macrosporiun 
disease, and one or two others. 
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Woodiness of the Pasaion-Fmit. 

Pig. 7, p. 411 Agricultural Gazette, 1901, illnstrates green paeeiou- 
frnit beginning to be woody and cracked, whose further bietory is as 

follows : — 

The portions of the surface which crack — generally the lower parts 
as the frnit hangs on the vine — tarn to a dirty white or very light russet 
colour, and the anrface cracks off in thin layers, leaving a rougher and 
more rasaety surface ; — that is to say, a dry corrosion takes place. 
Before the dirty-white area cracks away its margin is sometimes 
separated from the green and intact parts of the fruit by a green area 
irhere the cells seem to hare collapsed without losing their green 
colour. If a fruit showing the foregoing appearances is pinched it 
will, after 48 hours, begin to " crinkle " on the green parts, but will 
remain unchanged in the woody parts — remain quite hard, dry and 
" woody." 

MacTOBporinm of the FasBloii-Vme. 
The following are details of a Macrosportum found on the leaves of 
the Passion- vine : — 

The outward 
growths are ar- 
ranged either 
singly or in 

to ten spores „._»™™p„ri.™ b„„ the i«,« ot 

on hyphee much the p«Mion-TinB. 

shorter than the 
spores. 

Ab seen through the microscope the spores are of a light brownish 
colour. The size varies, as shown in the adjoinii^ t^ble of measure- 
ment of ten spores, from 24-30 x 126-178 n. The twelve to seventeen 
cells of the spore are arranged in a murif orm manner. 

The distal ends of the spores are more slender than usual, and it is 
seldom that one sees at this end of the spore the slightest indication 
that it has been connected with others of its kind. In no case were 
the spores seen growing in chains, although spores in situ were 
examined to a considerable extent. It thus seems as if we may here 
have a species entitled to be classed among the forms assembled 
under the name Macrosporium. The germination of these spores 
18 very prompt and vigorous. The above wood-cut gives additional 
details. 

The spores were borne on four to five-celled basidia of somewhat 
irregular diameter swollen between the septa and especially at the 
base, and of the same colour as the spores. They were nearly straight 
and measured 6 x 60^. 

As has just been noted, a so-called species of AUemaria or Macro- 
*porium, probably the latter, is sometimes present on the leaves 
of the Passion-vine, and this species is ideotictu with that to be found 
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in connection with a certain well-known dieease of the ripe and half- 
ripe fmit, the main characteristics of the disease on the fruit being 
as follows ; — 

Spots which at first are greenish on the purple background of the 
fruit, later turn brownish or bufE, and show a somewhat concentric 
arrangement of slightly varying colours. Ultimately the skin or shell 
of the frait becomes very thin and brittle at the diseased spot and 
caves in of its own accord or as the result of some slight accident. 

As before remarked, a fungus (the Macrosporium) occurs on this 
diseased area, and its presence is denoted by the appearance of tiay 
tnfts of a dark fur-like growth of small dimensions. 

Notes were made on a large lot of passion-vine fruit and leaves 
collected in July. 

Undoubtedly by far the most common fungus was the Macrogporium, 
which on these specimens I was able to prove to be such by examination 
in situ with the aid of reflected light. The spores could be plainl; 
seen to be borne singly on the stalk. 

I should say that nine out of every ten spots on the fruit examined 
were infested with Macrosporium, and in no case would I care to ssy 
that this fungus was entirely absent. 

Not infrequently there were found associated with the Macrosporium 
dark pustules, and upon examination it was found that these pustules 
were an immature form with stalks growing from near their bases ; 
they contained no ripe spores. These were oblate, and dark in colour. 

Some spots that showed the Macrosporium also showed deliquescent 
pustules of Gloeosporium of a dirty transparent colour. There were 
spots that were composed almost altogether of Gloeosporium pustules, , 
but I could not be sure that there was no Macrosporium in connection I 
with these spots, I 

On the leaves the main fungus feature was the Macrosporium, though, 
in most cases, the fnugns had not yet broken out. In a few cases th<' 
dark-coloured perithecia occurred, the same as those mentioned above 
as being unripe. No Gloeosporium was seen. These specimens were 
from a plantation where there had been considerable loss from disease. 



Fleospora on Paution-VineB. 

This Fleospora was first found on the rind of diseased ripening fmit : 
in the form of perithecia, most of which in the month of July were not 
yet ripe. The perithecia were more than half submerged and of a 
dark colour, but not necessarily black. Round the bases and in the 
vicinity of the perithecia there were hyphEs that bore, on short stalks, 
minutely ecbinulate 8-10 celled yellowish spores more than half as'wide i 
as long, and measuring about 25 x 17 micromilli metres. These spores 
germinated in water, and in doing so sometimes produced at the ends of 
hyphse not much longer than the spores themselves secondary spores of 
a similar nature to the primary spores, but of a lighter colour, {Fig. 85,) 

Beturning now to the perithecia, it may be said that the few ripe ; 
ones contained asci bearing eight yellowish spores, each averaging 



27 I 13 micromillimetreB and varying as follows: 11-14 x 22-31 
micromillimetreB. These somewhat elongated, bat occasioDallj ellip- 
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soidal, spores were crenate in contour, and were, transversely divided 
about seven times, the middle four to five parts being muriformly 
sub-divided. The polar cells were undivided. Sometimes there were 
two cells in snccession at the pole undivided. Their greenish yellow 
transparency allowed the observer to see that the contents of the cells 
were only slightly granular. 

The asci were about six times as long as broad, and the contained 
spores were arranged in a spiral manner in two rows. Between the 
asci were transparent colonrless septate sterile hyphce one third as 
wide as the aacospores. 

On escaping into water the ascospores 
seemed to be at first surrounded by a layer 
of transparent and almost invisible gelatine. 
These thin-walled ascospores were quick to 
germinate in water, and it was the polar cells _ 

that were the first to throw out hyphse, jj-_ gj—p^aHani ot tha 
though sometimes the other cells were qaick puBsioii-yiiw iiock. 

to follow snit. 

The perithecia were abont seventy micromillimetreB in diameter, 
but it may he that this measurement is deceptive, as only one or 
two ripe specimens were seen. The measurements were from ripe 
perithecia. 

Faulty Leaves on the PasnoQ-Vme. 

The leaves of the Passion-vine are sometimes imperfect in shape, the 
imperfection being manifested in a torn appearance, more especially at 
the edges. Occasionally there are holes, as in the shot-hole disease of 
the apricot. Such leaves are also somewhat distorted, but not so 
mnch so as in the disease I have named " Woodiness." The diseased 
leaves loot as if pieces had been torn out of them. 

If the apparently torn edges are examined with a magnifying glass, 
it will be fonnd tl^t instead of being torn they are eaten away by a 
fungus, the fungns itself, or at least the fruiting part of it, being visible 
when looked at against a strong light. On certain parts of the 
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corroded edge an almost imperceptible fringe can be thus made ont 
by careful examinatioD. 

Under a magnification of one hnndred diameters this fringe is sees 
to be composed of the aerial fruiting filaments of a fungne, very 
mncb resembling that figured in the Agricultural Gav-ette, vol. HI, 
p. 289, S.S associated with a shot-hole disease of the apricot. 

This fungna appears to gain its entrance to the leaf at the points of 
the marginal teeth. Every stage of its progreBS can easily be traced, 
and the whole matter is most interesting. From the corroded tooth-point 
to the gap whence half a lobe has disappeared, not a stage is wanting. 
A water culture of this fungus was made as follows: — A small piece 
from the edge of a diseased leaf was cut away and placed nuder a 
cover-glass, with just enongh water to moisten it. The water applied 
for this purpose, of course, as usual, washed &way the spores from the 
projecting hyphse, and they were left bare. These loosened spores 
were sketched and resembled those shown in Fig. 89. The cover- 
glass was then sealed on, and the fungus left to develop in the moist 
chamber thus provided. 

After fifteen hours the edge of the piece of leaf presented a vastly 
different appearance. Aerial hyphce had shot up and produced a 
copious crop of spores, as represented in Fig. 89. These spores were 
borne only on hyphie growing in air. My- 
mi- celium in contact with the glass, and there- 
:be fore in contact with water by means of 
^ capiDary attraction, did not produce these 
JJj spores. After twenty-four hours, jarring^ 
the moist chamber would cause these aerial 
spores to fall ofi, sometimes in clusters. 
This gives us the time required for these spores to develop and ripen ; 
and the speed with which it is done explains 
clearly the ability of the fungus to corrode and 
completely destroy a large fraction of a passion- 
vine leaf in a few weeks. 

The spores spoken of as falling away on the 
application of water were kept under observa- 
tion, and were found to germinate in two differ- 
ent ways, according as they were in water or 
air. Those in water grew, 
158 I 63^ 1 as shown in Pig. 90, while 

91 X 4'2" I those in the air produced a 

12-6 X 6-3", crop of spores, as shown in 

13-3 It 4-9 „ I Fig. 88. Both these latter „ „ „, „^ ^ 

iirt K.-i" feti iSa sketches were made when em connected with aw 

11 ^ X 5 J,, 6 7x12 0/1. J^ult, iei,e, o( the 

"•■■' - =- the growth was twenty- pBa^-riner 

four hours old. As will be 
seen from the adjacent measurements, the sporee 

14 X 6-3" ) of this fungus, which bears the closest resemb- 

lance to that found and recorded by me on the 

edges of shot-holes of the almond and the apricot, range in size from 

4-6 X 9-16fi, and average 5'7 x 12'6^. 
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ThAy are of a smoky or slightly greenish colour, and present a raised 
scar at each end at the places where they were formerly articulated 
together. 

It remains uncertain on what part of the leaves these tested spores 
grew, hot there can be very little doubt that it was at the margins of 
erosions. Nothing was seen that contradicted this. The spores were- 
seen only in slide preparations of the spots from the leaves. The- 
spores were the main feature of the preparations as they came- 
originally to the microscope. 

The spores of this OoBpara-\ike fungus on germinating become in. 
many instances two-celled. Sometimes they are 
two-celled on removal, but this is exceptional. 
On being cultivated in water-infusion of pasaion- 
vioe leaves a lai^e proportion of the spores 
become two-celled, and in this condition still 
pcissess many of the features of the spore^ as 
they fall from the aerial chains in which they 
grow. On becoming two-celled the spores send 
out from either end, and sometimes also from 
the sides, of the component cells, colourless 
mjcelium composed of cells, having somewhat 
the form of the component cells of the spore. 
In other words the septa of the mycelium are 
separated from each other by a distance from 
one and a half to two times as great as the width 
of the mycelial thread itself. Kg. ».--oerniimtion in- 

T, ^ 1, .1,11 1- water of the Bpnran of the- 

ft appeared to me that the mycelium pro- ompar^iike langat con- 
duced conidia, which were at first ellipsoidal, bat f^J'^,^^^^., 
which, through a process of budding, decreased 

in size, and became nearly spherical while continuing the process of 
baddiag. In one case I saw growing side by side from the end of a> 
spore four such ellipsoidal conidia. In other cases I saw the same 
couidia growing from the side of well-developed mycelium that had 
grown within twenty-four hours from one of the original spores.. 
(Fig. 90.) 

Compai-isons. 
The edges of the holes in apricot and almond leaves are often, 
fringed in the manner described in the case of the corroding fungus of" 
the Passion-vine, A comparison of the spores in the two cases, 
discloses no essential difference. They are borne in the same way,. 
and are of the same shape, colour, and size. 

Examination of the edge of an apricot shot-hole for all the kinds of 
spores discoverable gave on one occasion the following results : — 

1. The above-mentioned spores in proportion of ten to one of any 

other kind. 

2. Quite a number of AUemaria spores. 

3. Few spores resembling those of Cladosporium, but possibly 

belonging to AUemaria. 

4. One each of three other kinds of spores, manifestly erratic. 
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Phyllosticta waa sbandant oq the patch that had been removed from 
this hole. The qaestion, therefore, naturally arises, are these faogi 
new growths taking up the destruction where the Phyllosticta leaves 
off, or are they spore-forms of the Phyllosticta ? In this connection 




Pif . ^l.-^AUtmaria ipores 



& fact worth noting is that the Phyllosticta is a snb-cuticular form, 
while the later fonns are aerial in their frnctiScation. It seems possible 
that the new conditions, brought about by the falling aw%y of the circle 
oi dead tissue, cause the mycelium to produce new spore-forms. It is 
probably incorrect to attribute all the damage to the Phyllosticta form. 
On being cultivated in a moist chamlier the Odsj)ora-Mke fnngns, 
found on the margins of the shot-hole of the apricot, grows in precisely 
ihe same manner as the fungus found corroding the margins of the 
leaves of the Passion-vine. A careful comparison shows absolutely no 
.difference in form, and, moreover, the rate of growth, &c., are the same. 



A Ripe-rot Fangns on FaBBion-vines. 

A Qloeosporium, or Ripe-rot fungus, was observed growing on 
Paesion-vine leaves. Passion-vine leaves that 
175 s 6 3/< 1 showed at the time of gathering only Macro- 

aporium and accompanying pustules already 
described, were placed on moist blotting paper 
'15-8 X 6' '6/xl6^u. ™ * moist chamber. In five days Gloeosporium 
pustules were so well developed that the spores 
were being " spouted " forth. The Oloeo- 
I 6-6 " ) uporium appeared separate from the other fungi 

on the leaves, the spots being scattered over the 
'lamina of the leaf and on the veins. The pustules had the same ap- 
pearance as the Gloeospori-um of the apple, the mass of spores being 
salmon-coloured or brownish, and the paatules being of the same size. 
'The measurement of ten spores taken at random are given above, 
■the average falling at 6"4 x 16'2fi, and the range in size being repre- 
-sented by the figures 5-6-f ■ x 12-6-17-5,i. 

The elongated, slightly greenish, straight or somewhat curved spores 
had a clearly defined vacuole near the centre ; if the spore was lying 
iSO as to appear curved the vacuole of ten had a lateral position on the 
lincurved aide on the spore. The granulation of the spores was coarse, 
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80 coarse that four to fire granules side by side would occopy the 
vidth of the spore. The emalleBt spores seen measured 5*6 x 12'6fi, 
but such were not common, and were not taken into account in the 
above measurements. 

Ou being placed in water culture these spores germinated in the 
same manner as those of the Gloeosporium of the apple and those of 
the OoUetotrichum of the Bean. There were two distinct methods of 
germination : 

1. The spore became two-celled, and from one of the halves a 

short unicellular mycelium bore a dark-colonred secondary 
spore of an ellipsoidal or sub-spherical form, with coarsely 
granulated contents. 

2, The spore either without or with a primary division into two 

cells threw an unbranched mycelium, colourless, and composed 
of cells eight to ten times as long as broad. 
Sometimes the same spore showed both sorts of germination, and 
there were various intermediate stages. The secondary spore some- 
times germinated soon after its formation. 

The granulation of spores of Qloeosporium presents a variety 
of appearances according to the species to be sure, but also and 
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Pig. 9S.-1 



of the ripe-rot of the 



particular according to the state of the spore itself. Some- 
;imes the granulation is coarse and distinct, and sometimes it is 
indistinct, and all these phases may be exhibited by the same species 
in the course of a few hours, showing how uncertain a feature this is 
and how misleading it may be to the systematist unless he is careful 
io inclnde in his characterisation all the various phases. The matter 
composing the granules seems to disperse and collect according to the 
vicissitudes of growth. At one time the granules may appear very 
distinct like the grains of rice in a pot of water about to be boiled, 
and not long after they may appear indistinct and run together in 
almost the same manner that the grains of rice might run together 
■on being boiled. 

Diseases of the Walnut. 

Hitherto the walnut has been grown in this State only on a small scale, 
And its diseases have consequently had comparatively little attention. 
•Occasionally the diseases have received some little notice and I will 
irecord here the few scattered notes I have made upon their natnre. 
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One of the worst diseaBes known to this tree is of bacterial origiD. 
In other countries it sometimes carries ofE the bulk of the crop. It 
attacks especially the fruit and leaves, and the chief characteristic 
of the disease is the appearance on these parts, often early in the season, 
when the disease is likely to do the most damage, of soft black spots, 
which affect particularly the new growths and frequently kill the 
young nnts. Nuta attacked later in the season, when the shells have 
partly formed, do not suffer so severely, but their husks are attacked, 
and their proper ripening is prevented. These statements are taken 
from the writings of foreign observers. I will only add that I have 
good reasons for thinking, as the resnlt of examinations, that this 
disease exists in this State. 

No satisfactory treatment is known, but it is stated that a winter treat- 
ment with full strength Bordeaoi mixture appears to have done good. 
The greatest hope seems to be that resistant varieties may be developed. 
As the disease winters in the husks it is advisable to give them special 
attention, not allowing them to accumulate and rot under the trees. 
It is comparatively easy to adopt methods of culture, harvesting, and 
curing that will allow of the burning of husks and foliage, and, in my 
opinion, this should be done. 

A species of Fhoma and an ascomycetous fungus have come nnder 
my notice as growing on the nuts of the walnut tree in New South 
Wales. I am not aware that they do very much damage. 

Pejiicillium glaucum, one of the commonest of the household moulds, 
is frequently to be found on the husks of the walnuts in the orc-harda, 
and it appears to be common in the marketed nuta. Beyond doubt 
there is an interesting field for work in connection with the fungi so 
commonly associated with musty nuts, aad I have often longed for 
time to go into the matter, but have never been able to find it. I 
think it most probable that these fungi make their entrance at the 
orchard, or during curing, and that very likely something could be 
easily and cheaply done to minimise their evil effects, if only we had 
some clue as to their methods of access and action. When the nuts 
are bleached for market by the use of chlorine they are less likely to 
go musty, if the process is skilfully carried out. It has always seemed 
to me that a germicidal temperature might be brought into play in 
curing walnuts if proper chambers were utilised. 



Leaf-cuel op the Potato. 

This blight of the potato is known, I believe, wherever potatoes are 
grown. It is a common disease in America, Europe, and Australia. 
It is caused by a fungus of the Macrosporium tribe, and is characterised 
by the appearance of a curl in the leaves of the potato plant at a time 
when there is little external evidence of any fungus growth. Later 
the fungus appears on the leaves and stems in the form of dark green 



velvety growths composeii of spores of the form shown in the illnstra- 
tion below. 

Though originally described ae a distinct form from that found on 
the tomato and other related plants, 
more recent observers begin to doubt' 
whether it should be so regarded, bat the 
careful study necessary to settle the point 
has not yet been made. In form the 
foogua is certainly so much like the 
Bimilar fungns found on other solanace- 
oas plants that it is difficult to point out 
a real difference, provided the data are 
derived from a good range of specimens 
taken at various times of the year, and 
from various parts of the host plants. 
This will be partially evident from an ex- 
amination of the various forms pictured 
in these pages. 

Potatoes suffering from this blight Fig.M.— spon»of theMjcTOmortuniof 
have come under notice m this btate or i«ifH™ri of the potato, 

with considerable regularity for some 

years past, so that it seems to be a fair inference that the disease is not 
nncommon ; still the grower's complaint is seldom great, and the 
malady must be ranked among those of secondary importance, partly, 
I doubt not, on account of the general dryness of the climate. 

In every instance it has been brought under notice at a date too 
late for the profitable application of fungicides. The early application 
of Bordeaux mixture will hold the disease in check. This has been 
proved to be the case in other countries. Hence, if any grower suffers 
regularly from this easily-recognisable disease, he may feel sure that 
if he assuTnes from the time of planting that the disease will appear, 
and sprays in anticipation of the attack, he will be adopting one of 
the best known methods. 

Combined with this measure should be the careful destruction of all 
infected material, not only of diseased potato plants, but also of 
tomatoes, chillies, and, in fact, in my opinion, of any plants or parts 
of plants known to suffer much from fuugi of this class. 

The disease seems to start from the ground, or, at any rate, to enter 
the base of the stalks first. This accounts for the peculiar curl of the 
loaves, which results in part at least from poor functioning of the stalk. 
This means, of course, fliat the fungus is already inside the plant, and 
hence already beyond the reach of fungicides. The course of the 
disease therefore indicates that care should be given to the ground as 
the source of infection, and as it is a fair inference in the present state 
of our knowledge that the disease arises from spores similar to those 
produced on the leaves, we should pay particular heed to what becomes 
of all such spores. They should be carefully destroyed, the best means 
to this end being the destruction of all diseased plants, as reoom- 
mended above. 
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Disease or Chillies. 

Vbbt closely related to and perhaps identical with the black rot of 

the tomato is the present rot of the Chilli. The fun^a, whose spores 
are shown in Fig. 96, occnrs on the 
fruit, often in its eye. In this 
respect as well as in the form of the 
spores it resembles the similar rot 
of the tomato. 

I have met this disease hnt once, 
and have no experience as to the 
effect of fangicides on it, nor do I 
of the (rait of recoUeot any writings on the sub- 
ject of diseases of the Chilli. The 
to be that remedies found usefnl for the black 

— — _ay be expected to act favourably on this very 

similar disease of the Chilli. 

Onion Disease. 

The following appearances were noted on s 

gave rise to inquiry 

as to whether there 

was any danger to the 

crops of the State from 

the importation of 

such bulbs. 

Most of the bulbs 

composing the ship- 
ment were perfectly 

sound. Tellowiah 

holes through the 

outer scales appeared 

on some of the speci- 
mens. These holes 

were six to ten milli- 
^__ ^ ^^^^ ^_^_ metres across. The ^^_^ 

sunken and diseased 
tissue contained a strong growth of colourless mycelium, in the midst 
of which dark, spherical, smooth or warty spores were found which 
measured 4^5 micromillimetres in diameter. There was no positive 
evidence that the spores were connected with the mycelium beyond 
that of juxtaposition. The examination was conducted for the 
guidance of inspectors under the vegetation diseases act. The 
evidence was not considered of sufficient definiteness and importance 
to warrant any definite action. 

Anthbacnose of the Fig. 

With us the foliage of the fig does not suffer much from fungus 
disease ; but there is an anthracnose not uncommon, which sometimes 
does considerable damage. The appearances produced by this disease 
are shown in the plate opposite. As a result of the disease, the fruit 
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falls prematurely ; and even if it remains on the tree and attempts 
to ripen, the colour is pale and nnnataral and the taste rather insipid. 
The destrnction of sach foliage is advisable, and this is not a very 
expensive matter in the OMe of this large-leaved tree, especially 
if the trees are not too lai^e. The application of Bordeaux mixture 
may be proceeded with without fear of injury to the foliage, the full 
strength mixture being used. The effects of this treatment are beneficial. 

Root Rots and Timber Rots. 

Fboh time to time I have collected or had submitted for examination 
a considerable variety of specimens suggestive of a class of diseases 
wHch fortunately seem not to be so destrnctive in this State &B they 
are well known to be in some other countries. I refer to those root- 
rots and timber-rots caused by fungi of the toadstool and puff-ball 
order. These innocent looking fungi are by no means so local in their 
growth and effects as we are wont assnme, in fact if all other matter 
in the vicinity of one of these fnngi conld be removed so as to give 
ns an unobstrncted view of all of the ramifications of the " toadstool " 
or " puff-ball," as we call it, our astonishment would be great. 
Uinnte thread-like " roots " pass from the bottom of the fungus, aa 
we see it perched on the surface of the ground, downward and out- 
ward for long distances, and, in the case of certain species, do not end 
except in some source of food such as the roots of some plant or tree. 
There in the roots of the plant or the tmnk of the tree is elaborated 
the material used in producing the " toadstool." We see the tree- 
trunk gradually going to decay, little realising that its substance high 
up in the air is being eecretly taken away through the microscopic 
roots of the toadstool, carried down into the soil, and there elaborated 
and stored in readiness for some spell of wet weather when it suddenly 
comes to light as a bunch of " toadstools," Sometimes these fungi are 
not qnite so secret in their operations, and then we see them fructi- 
^ng on the very surface of the tree-trnnk in the form of bracket fungi. 

Kot only do standing tree growths suffer in this manner but also cnt 
■timber lying on the surface of the ground, or in any other damp 
situation. Fence posts and vineyard posts suffer in the same manner. 
I have in the vicinity of my residence a number of posts that every 
aow and then, during some spell of wet weather, send up near their 
bases whole battalions of " toadstools." I know well the source of 
their growth and have kept them nnder observation for the purpose 
of learning more of their habits, but I would not advise any pro- 
fessional orchardist or gardener to act similarly, or at any rate would 
want him that he does bo at the expense of his property. 

Although this field has been as yet but very imperfectly explored, 
it seems probable that these fungi are mostly unable to figbt their way 
into living and growing tissues so long as these are free from injury, 
and tbis fact gives a cine to remedial and preventive measures, as we 
shall presently see. 

As already remarked these diseases seem to be less common in 
Australia than in other countries. Possibly onr droughts have some- 
thing to do with this, for it should not be forgotten that our severe 
droughts undoubtedly kill off many pests as well as many crops. Still, 



66 

in a matter like this, it is nowise to assame od such negatire evidence 
tb&t we are well oS, for it is qnite possible that these diseases are 
doing more damage than appears, simply becanse they work in such an 
obscnre, hidden and ill-nnderstood manner. I propose therefore tt> 
recount the particulars of some of the instances that have come under 
my notice in the hope that greater watchfulness may be exercised 

On a later page, under the head of a " Disease of Larkspur," will be 
foand the particulars of a definite case of the kind we are considering. 
Here the plants were killed outright, dying suddenly when full grown 
from the effects of a sort of root rot or collar rot. Plants of other 
sorts, each as Qladiolu», in the same gardens were also affected in a 
like manner. 

Some years ago Mr. Scobie of Maitland called attention to a disease 
occurring in his vineyard which presented some features that led me 
to the conclusion not only that vines are subject to attacks of this kind, 
which would be merely a confirmation of a former article ou Fourridie, 
but that it is to be feared especially in the vineyards in the moister 
districts of the State. The case was not a very clearly defined one, 
for there appeared to be several causes at work, and it was impossible 
to unravel all the tangled threads of evidence. Several fungi that 
would account for some damage were found on the leaves of the vines, 
bnt in other instances the roots were found to be in an unhealthy 
condition. 

The affected viues shed their leaves before ripening their fruit and 
in consequence the frnit ripened in an abnormal manner. It appears 
that this was not in all cases an evil, as Mr. Scobie related that one 
year he netted more from the diseased vines than from the sound ones. 
Instead of being black as they should have been, the berries were 
amber coloured, and had a fair flavour. The disease appeared 
to skip about from year to year, and to be of a not very serious 
natnre. 

From this it will be seen that the evidence was not very clear. 

Suspecting the disease might be the beginnings of the so-called 
Califomian Disease, Mr. Scobie sent specimens to Prof. Pierce o£ 
Santa Ana, for an authoritative decision and received the comforting 
reply that the disease was not the one passiag under that name in the 
United States. 

A search on the leaves that had been shed by the vines in the 
premature manner described showed that two fungi were present, the 
Tufted Leaf Blight of the vine, already described in this Gazette as a 
pest of the vine, and an AUemaria of precisely the form described in 
connection with Take-all of wheat, a fungus that is not at all ancommon 
on decaying vegetation. 

It was plain however that these wonld not Euxionnt for all the 
dam^e done, even if they did account for some of it, and moreover it 
was di£Gcalt to see why healthy vines should exist alongside diseased 
ones if these fungi were the prime cause of the disease in suoh cases. 
When diseases are spread by means of spores borne on the wind it is 
customary to see plants attacked in a rather uniform manner unless 
there are marked variations in the adjacent plants, such as variation 
in variety and hence in susceptibility. 
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There were foand on the roots of some of these vines what appeared 
to be broken puff balls. Only the filaments and spores of these parasites 
were sfeen. They are caremlly illns- 
trated in Fig. 100. Their nature is 
SDch as to leave little doubt as to their 
origin, and to the suspicion that we 
have before as fairly good evidence of 
the attacks of a root rot sach as we im— irunmw 

have set out to elucidate. ' oitbeiootaL.t.-v^,u,. 

Not infrequently Galls, so called 
"Crown Glalls," have come under notice from vineyards, not only from 
the moister parts of the State but from the drier districts snob as 
the vine regions of the Riverina district. No definite fructification 
is as yet known in connection with these "Galls " , and their origin 
is still obscure, but they are commonly supposed to be of fujigns 
origin. Experience has proved that these particular galls may be 
successfully foi^bt by methods presently to be described. 

Remedies. 

1. Whenever trees, vines or plants are seen to die or fail without 
apparent reason such as the appearance of some insect or fungus 
pest, the soil should be examined for traces of fungus growth and 
attention should be given to the appearance in the neighbourhood 
of any puff-balls or toadstools. If soft, fr^le, white or light coloured 
threads are found in the soil they should be examined to see whether 
they are ordinary rootlets or the soft spongy growths of nndergronnd 
mycelium. If such mycelium is found in the vicinity of dead or 
dying plants it is presumptive evidence that they are suffering from 
the attacks of one of the root-rotting or timber-rotting fungi. These 
threads are likely to be most numerous in the vicinity of the roots of 
the attacked plants, and often concentrate at some obvious injury on 
one of the roots. 

Of course anything that Can be done to prevent the spread of these 
threads in the soil will be beneficial, and one of the first precautions 
that suggests itself is the application of some chemical disinfectant, 
and for that reason we will deal with this phase of the question 
first, though such measures are not the most important that can be 
adopted. 

Without going into the matter minutely it may be said that one of 
the best substances for this purpose is quicklime, applied at the rate 
of one, two or more tons to the acre. It should be worked in to a 
considerable depth, the sooner after application the better. Nearly 
all injurious soil- inhabiting fungi are checked by this treatment, which 
has the advantage that it is often advisable for other reasons con- 
nected with the fertility of the soil. Fresh wood ashes may be used 
in the same manner. 

Another substance that may be used in somewhat the same way is 
sulphate of iron. It may be applied in the form of pulverised crystals, 
or as a solution. If applied in the form of crystals these should be fine 
and be very evenly and thinly distributed and worked in immediately. 



the deeper tlie better, witbin economic limits. If the solution be useii, 
it shoald be sprinkled on, and it may be best to work it in somewliat. 
This Bolphate may be applied at tne rate of 2 cwt. per acre. Tbis 
subatance also has some mannrial Talne. Except in cases of very 
definite and marked local infestation of the soil the application of 
Bolphate of iron is not recommended. 

The ordinary disinfecting solution of Formalin may be nsed in the 
same manner in a small way, as for instance in a flower garden. 

2. Whenever a tree, vine or post is attacked by a timber-rotting 
fangas, and there is other valuable vegetation in the neighborhood, it is 
well to isolate the diseased area by means of a trench all round, dug deep 
enough to cut oS the thread-like underground growth of mycelium. 
The depth to which the trench should be carried can be easily judged 
in some cases, but not so easilyin others. Before commencing on the 
trench dig down where the fungus filaments are most abundant in the 
soil, and observe to what depth they penetrate. After measuring the 
maximum depth to which the filaments penetrate dig the trench to 
this depth and a little more. The location of the trench should 
receive careful attention, after the same manner; pnt the spade down 
at various distances from the centre of the infestation and turn np- the 
soil and examine it for threads of the fungus. When their limit has 
been found locate the trench well beyond that limit, for it is nsaal for 
these growths to taper off, and thus their exact limit is usually 
considerably beyond the apparent limit. This measure is one that is of 
considerable practical valae, especially in those cases where the trenches 
can be made to serve at the same time to secure better drainage. 

3. The timber-rotting fungi are more common in soils that are 
poorly drained than in those that are well drained, though lands that 
are soaked constantly may not be very subject to their attacks. Good 
drainage is therefore to be recommended as a means of minimising 
the bad effects of these pests. 

4. It is a paying precaution to treat the bottoms of fence and vine- 
yard posts in a manner known to hinder decay, and this is especially 
the case with posts composed in any degree of decayed wood. It 

foes without saying that posts with signs of decay should, if possible, 
e avoided. Charring or covering with tar are highly to be recom- 
mended as representing money and labour well inveated on the under- 
ground portions of posts. 

5. The presence in the soil of any insects gnawing the roots of 
plants renders the plants more liable to attack, for as before pointed 
out, there is good reason to suppose these root-rotting fungi are 
mostly unable to make their way into plants except through some 
injury in the bark. In like manner in an orchard or vineyard where 
there is reason to fear the attacks of these fungi special care should 
be exercised not to injure the roots when cultivating. 

6. Of course all infested posts, tree-trunks, and infested stalks 
should be removed and destroyed, preferably by fire. Boots of 
infested trees and vines should be dug out and destroyed. 

7. Turning now to the "galls" found on roots of vines and fruit 
trees the best remedy is the removal of the galls. Plants suspected 



of attack slLonld have their roots uncovered and all galls removed and 
destroyed, nsnally best by fire. They shonld be pruned away with a 
sharp tool, when it will often be found possible to leave half or more 
of the root intact. It is best to cnt liberallyj as the disease is likely 
to extend beyond its apparent limits. The cnt should be covered 
with some antiseptic and water-proof snbstance snch as is used in 
pruning and grafting. If a root has to be severed the cut off part 
should be removed and destroyed. A little digging will soon reveal 
tlie maximum depth to which it is necessary to dig for the galls, this 
depth being seldom more than one foot. It is quite as important to 
remove the email gails as the larger ones. The smaller ones are more 
easily seen if the root is washed with the add of a smart hose, or even 
with a brush and water, an operation that is easily performed if the 
earth be removed in a manner to allow for it. Where a tree or vine 
13 manifestly on the road to ruin it is much better to remove it and 
destroy it than to allow it to take its own course. 

Disease in Seed Potatoes. 

" Ake these seed potatoes sound ? " is a question that arises con- 
tiDDally. If this fact is due to the repeated warnings published with 
regard to the great danger of spreading Root Gall through the 
medium of seed potatoes, we have some cause to feel gratified. For 
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health; potatos. 



there is no doubt that scrupulous care should be exercised to prevent 
this pest from spreading as it has been allowed to do in the past. It 
is equally certain that it is largely through the medium of seed 
potatoes that it hM become so widely spread. 

The present note, however, does not relate to the Gall Worm,'bn( 
to another common pest of the potato, namely Wet Rot. The drawings 
on this page point a moral. They represent two potatoes from the 
same lot, some of which, however, sprouted much better than others, — 
wd no wonder ! From the outside all the potatoes looked about 
equally good, yet a lai^e part of them were diseased. The sketches 
stow the manner in which the diseased seed differed from the sound. 
Though in this case no cultures were made to verify the assumption, 
there can be no doubt that the diseased seed was suffering from the 
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initial ett^B of the common Wet Rot. When planted the diseased 
fieed did not sproat well and the plants were of small promise. 

Potatoes derived from a crop that snftered from Wet Rot should 
not he used as seed. The principal point here made is that by catting, 
as shown in the illustrations, it is possible to detect the initial stages 
of the disease, and so provide in a measure against its attacks. 
Although the sketches give a fairly good idea of the appearances that 
should be regarded with suspicion, it would be best to edacate the eye 
to the appearances by cutting and examining some unquestionably 
sound seed of the kind being planted. The appearances are qnite 
striking once the eye has become aocnstomed to them. 

Bean Rust. 

[See Coloured Plate, Frontiiipiece. ] 
While this is not a common disease in this State, it is one that can at 
times do considerable damage, as witness the coloured figure in the 
frontispiece, which was drawn from a typical specimen taken from a 
crop of considerable size. Such cases are not common. 

No words of mine could give a better idea of the general appearance 
of the disease than that conveyed by the excellent coloured drawing 
from which the litht^^ph luis been faithfully produced. It will be 
seen that the leaves and pods were thoroughly mfested. Though the 
crop was not destroyed it was much diminished. 

The disease is of such a nature that it is very difficult to combat. 
The rust fungi are so prolific that in the case of thorough infestation 
the spores are practically onmipresent, and any spray applied as a 
means of relief must, to be effective, cover practically the entire surface 
of the plants to be protected. It is impossible to so cover the surface 
of a crop of beans, and moreover such an application of any efficient 
fungicide would be of doubtful utility because of its injurious efFects 
on the crop. 

We are driven to one of two other measures, either to destroy the 
entire crop by mowing and burning, or to ploughing in the crop. 
Probably the former is to be preferred. It may be that the crop will 
bear well enough to pay for harvesting, and in that case it may be 
wise to consider whether it may pay to let the pods ripen and then, 
after the harvest, bum off. This course is the less to be feared as the 
disease is not a common one, and appears only under exceptional circum- 
stances, and hence may give little farther trouble, no matter what 
course is adopted. 

Cabbages atfacked by Pbronospora. 
Plahts sufEering from this disease are easily distinguished from their 
healthy neighbours. The leaves are covered, more especially on the 
under side, with a frost-like growth consisting of erect threads bearing 
a snow-white crop of spores. All these appearances occur while the 
infested leaves are still green and before they droop and wither away. 
The individual spores are large enough to be seen with the aid of a 
powerful magnifying glass. The drawing placed on this page shows 
the microscopic appearance of the growth. 



This 18 a fangas disease related to the Potato Mrnraia, and acting 
in tlie same manner. Peronoapora 
paraaitica is the parasite, and it is 
fonnd mostly on yonnff oruciferoas 
ptantB growing in damp shady 
places. It is not found on fall- 
grown plants except under nnnsunl 
circnmstances. 

Reinedies.-^l. Secnregooddrain~ 
^e, especially for seedlings in 
beds, and look out in general that 
the place is not too moist and shady. 

2. Destroy at once all affected 
plants, otherwise the disease is 

likely to spread from them to other _,._,„ . ^ .. ~ , 

Tonngplants, not onlyto cabbages, [iuta(theBponsiia<^b>ii«i^9i«ioBingthe 

but also to turnips, radishes, and ;;^^=^^W b™«h« „po» -Mcb th«, 

other crncifers. 

3. I know of no experiments with fungicides made upon this parti- 
cular fungus, but the use of Bordeaux mixture is effective wi£b the 
potato blight or murrain, and some others of a similar character, I 
therefore have no doubt that the Bordeaux mixture conld be applied 
with good effect. Cabbages will stand the application of the mixture. 
It shonld not be applied in the middle of warm sunny days, but in the 
morning or evening, or on cloudy days. One or 
two applications, I think, would be sufficient. 
The first two measures should su£Gce nnless con- 
siderable money is at stake. 

If a bed has to be destroyed on account of the 
disease it would be best to disinfect it with boil- 
ing hot water or by sprinkling thoroughly with 
concentrated solution of sulphate of iron. Facts ^o/mrm^uilZ^i'cX 
that should be remembered are that the disease wePnvBMi»™« grown 

,., . , -. ^ 1-11 1 ■ .1 in w&ter auJture ; ahowliiK 

la very likely to spread down hill, and in the the mcuUu dichotomous 
direction of the prevailing wind. thow>u^ mentioned in 

Black Spot or Fusicladittm of the Loqttat. 

[See Coloured Plate, Frontiapiece.] 
Thekb is a disease of the Loquat — very common some seasons, much 
less so others — that deserves mention, though it is among the pests of 
minor importance, unless indeed the disease proves to be dangerous 
to other vegetation. I refer to the " Black Spot " of the fmit of this 
tree. Though most apparent on the fruit, it occurs also on the foliage, 
in this respect resembling the Fusicladium fungus of the black spot of 
the apple and pear, to which it is very closely related, to say the least. 
The specific differences among these various fungi seem to me to be 
open to question, but I am not yet prepared to publish evidence such 
as that given on previous pages in connection with the ripe rot fungi. 
The chief object of this note is to call attention to the precise 
appearance of the disease, and to the fact that it may be combated in 
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a maimer similar to tbat employed for the black spot of the apple and 
pear. The feline of the loqaat Trill stand the application of the Bor- 
deaux mixtarBj and so will the frnit. The eppres of the disease are killed 
by the fangioide. The value of the crop can alone determine whether it 
will pay to spray. In most cases the loss from the disease is slight, and 
I am inclined to think that nnless spray is in nae for other purposes 
the operation will not be a paying one, except in the few oases where 
orchards contain a considerable number of trees. From observations 
made I wonld recommend that spraying be commenced in July or 
early August, and as the foliage does not wet very easily the spray 
shoald be as fine as possible and be applied quickly and the operation 
repeated as soon as the first application is dry, as explained elsewhere. 
If apples and pears are grown to any extent in the same garden or 
orchard and suffer from black spot, I shonld regard this as an additional 
reason for giving attention to this disease of the loqnat. Otherwise 
than this I should not be inclined to spend time and money in 
spraying loquats. 

According to my observations the disease is mnch more common on 
n^lected trees than on those well taken care of ; in fact, except in damp 
sitnations the disease is rather uncommon on thrifty trees, from which 
it may be inferred that cultivation and care will, as a rule, be rewarded 
with clean crops. 

Diseases of the Flower Garden. 

Disease, like hia offspring death, is no respecter of persons — or 
species. High and low, plain and fair, wither nnder his dread toncli. 
Most of our favourite garden flowers, however, are such because of 
their hardiness as well as their beauty. Now and then a species has 
tempted specialists into productions that are delicate, but the rule 
holds good that hardiness is an essential quality in a favourite flower. 
It must thrive under ill-treatment ; under all sorts of disconragementa 
it must raise its head and smile forth in blossoms. Such sturdy 
qualities bode ill to would-he parasites, and it is not often that we have 
to give attention to the diseases of the ordinary flower garden. Its 
roses, dahlias, daisies, cosmias, and all the rest of the- cheering host, 
hold their positions largely by virtue of their resistance to disease. 

Notes on a Disease of Cosmia. 

The specimens consisted of half-a-dozen pieces of the stalk of 
Cosmia, about five-eighths of an inch in diameter. The fungus growth 
consisted of an olive green "for," nearly a quarter-inch deep in the 
denser parts, where it completely obscnred the stalk of the Cosmia. This 
growth was composed of sparsely branched mycelium, ending in tho 
usual Botrytis spore-formation. These aerial hyphae were several times 
branched. Elsewhere the growth seemed more recent, and had a more 
" frosty " look, and was shorter, and appeared as in Fig. 105, the hyphw 
being unbranched until near the apex where the spores were clustered 
in snowy masses that completely hid the ramifications of the hyphfe. 



On one of the brancIieB of the Coamia numerous peritheca were found, 

black and flattieh, about 400/^ across, often elongated with the drying 

of the tiasne in which they were imbedded. Theae bore strongly bi- 

locularly marked apores l'8-2-9 x 5'2-7'4n, and averaging about 3 x 

6(1, being rather rod-ahaped with rounded ends 

and Bometimea not quite atraight. 

All the stems were covered with the growth of 
Botrytis, probably B. vulgaris. 

A number of species of Botrytis are known to 
be associated with diseased conditions of various 
QBeful plants, and are believed in some of the 
cases to be the actual cause of the disease. lu 
other cases it is uncertain whether they are 
cause or merely accompaniment. No previous 
case is known to me of Botrytis on Cosmia in this 
conntry, and it is not possible for me to say from 
the specimens sent whether this fungus is the 
cause of the plants dying off as described. 
There was no donbt that the stems examined 
were thoroughly infested, but whether or not 
the fungus was the prime cause the material at 
hand did not permit me to say. 



Pig. 1«.-Teroiin»l portion o! 
one of the branchea of the 
fungus shown In Fig. IDB, 
more blfthLy ni»Knifisl- 
Kg. m.-Bolri/tii found 
Coamia. Tbs Bpecimou 




Outbreaks of Botrytis are usually found only 

on rank growths in damp places, and the fungus 

appears only aft6r the plants are beyond recovery, so that in the past 

it has been the custom to describe the species of this genus as growing 

on " dead and decaying matter." This 

may, however, have been a mistake, 

in fact certainly was a mistake in 

ome cases. 

Bemedies. — Examine the plants and 
ascertain what are the first symptoms 
of the disease ; then pall ap and des- 
troy all plants that show any such 
symptoms. Unless this is done it is 
probable that the disease will spread 
to other Cosmia plants, and to plants 
of other varieties. Spraying with Bordeaux mixture has been shown 
to be effective against some species of Botrytis, and may be tried with 
hope of success in this case. 




Fig. 107.-TerL 

tlonotthsurial hyrdu 
of the BolruHi shown 
in Fig. 106. -■■-'■ '■-- 

rwrg \i 



A Disease of Hollyhocks. 

The hardy hollyhock has few enemies, yet there is one, the mallow 
rust, to -which it occasionally falls an eaej prey. This is a malady 
common to a number of related species, among which the hollyhoclcs 
are the worst sufferers. When in its grip, with leaves drooping and 
yellow, putting forth blossoms in a half-hearted manner or not at all, 
they are no longer — 

" Queen Hollyhocks, 

With butMrfliei for crowns " ; 

their tall and ragged forms, no longer conrted by insects, become 
reminiscent rather of the other end of the social scide. Covered with 
pustules, they fail, and are 
cut doT7n, leaving blank 
the air that was formerly 
alive with their high aspira- 
tions. 

The cause of this catas- 
trophe is a fnngns whose 
attacks are more easily 
located than is often the case. 
The diseased spots form 
very striking objects on 
the leaves and stems of the 
plants. Dark-brown warts 
of considerable size are to 
be seen in hundreds. Even 
the greener parts of the 

Pig. 108.— The rust ol the hollyhock u it appeara on the flowerS are invaded. The 

in or near nioBt flower rartciiB. The dark'raiBBi wbtw diseasG Spreads with great 

orpii9tulesaretheino9tohviou99iftnaof thadisesse. Thty .-. .K , iv j 

ociut on the lesvea, rtaiks, and truitB. rapidity II the weather and 

location are favourable, and 
an apparently sound plant may succumb in a few days' time. Aa the 
warts increase in size, and begin to take on their final dark-brown 
colour, che leaves of the Hollyhock lose their normal greenness, and 
asitume various shades of yellow and brown. Later they dry up com- 
pletely in the worst cases. 

If we examine the full-grown warts we find them composed of 
immense numbers of spores of the form shown on the following 
page. These when they germinate, which they readily do in 
water iu our cultures, or in dew on the surface of plants, or in any 
moist situation, appear as in Fig. 110, the small dark and pear-shaped 
sporules being those that are capable of again infecting the hollyhock 
or any one of a number of its congeners, such as the common door- 
yard weed, the Wild Mallow. 

As a leaf of the hollyhock often bears several hundred warts, and 
each wart contains several hundred spores, each of which, if it secures 
a proper chance, will produce ten or twelve sporules, we need not 
wonder that this disease sometimes becomes quite a scourge. 
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Prevention. — The preventive measures tliat may be taken have been 

foreshadowed in the description of the disease. First of all destroy 

all the wild mallow in the vicinity. This may be 

done with " elbow grease," which, when properly 

applied, is very effective. I have noticed that 

_ where the disease is ram- 

^PuMiBii MoiPweormn. These pant On HolIyhOCKS it IS 

, ™^'i..1*'l^^™'^d^e''; almost invariably to be 

slight conatriction »t the middle, found On wild malloWB- 
Bre masaed together m scattered. . , ■ ■ .j. J T 

round, ind raised oompaet brown in the VlClUlty, and i am 

m^^nthest^'lnd'peiioi™! Sire that the disease in 
.w^»^i«v?nK^^°or'iSi^ ^^^° State is carried over- 
in «hich iHie the ground undM- from seasou to season^ 

replace' For'the'XeMe' The thpOUgh the agOUCy of 
borne on pedicels once to twice Weed be kept doWn the 

SenoV^phy^r"* '^"' HoIIyhooks wlll be bene- 
fited. In my opinion it 
is a good plan to keep the Hollyhocks from seeding too freely. If a 
considerable number of the seed pods are cut as soon as the blossoms- 
are past — i.e., of course, supposing the 
blossoms are allowed to remain on the plant 
as garden ornaments, a use to which they 
are so eminently adapted, — the result will 
be a good growth of foliage. This will 
mean a good supply of food stored up in the 
roots for next season, with the result that the 
plants will start vigorously the nest spring. 
The plants are such rank growers that it 
is best to give them a good supply of food. 
Any stinting in the growth is snre to lead 
to greater liability to disease. It will be 
noted that the smaller and weaker plants 
are the first and the worst sufferers from 



When the summer's growth is over, des- 
troy all the old foliage and the stalks. 

The symptoms of the disease are pro- 
minent ones, i.e., the growth of the above- 
mentioned warts, and this leads to a measure 
that may be of use in some cases, namely, 
the plucking of the leaves of the Hollyhock ^'^^i" J™i^^ti^"°^d'"p^«dSe 

as fast as they become sources of danger -«■ ndnnorpromyccHsiaporea, The 

Do not allow any of the warts to assume a proniic^nLHipore^'TheBe'Brrthe 
brown oolonr. TJp to the time the warts ^e'^""Th^'!imMiX't?iS^f'^n 
begin to turn brown they are not spread- such numben. aa to give the surface 

. °,, ,. T ,. 1 I. - .-ii'^i. ol the rust puBtulea a frosted appear- 

ing the disease, and the leat 13 still of use a ice 
to the plant. Soon after they become brown 

they are capable of spreading the disease, and they should be 
removed by plucking the leaf they are on. 



Where the disease has once occurred, it is probable that the gronnd 
near the diseased plants is covered with germinating spores. Hence 
it is advisable to disinfect this ground with some such sabstaace as 
lime, applied in a liberal manner. Wood ashes applied copiously may 
he used, and nill act as a manure. Failing these, some disinfectant 
may be applied with a sprinkler. For this purpose a concentrated 
solntion of sulphate of iron is useful, but the ground should not be 
saturated with it, as that might injure the plants. Solution of 
formi^in may be used. Merely digging over the earth will do good. 

Bordeanx mixture is known to be an efficient remedy for this disease, 
but it is rather out of place in a flower-garden, as the appearance of the 
sprayed plants is far from attractive. Ammonio carbonate of copper 
and Eau Celeste are less objectionable, but they are not so effective. 

Where Hollyhocks have suffered severely it is well to start a new 
bed at a distance from the old one. Root ont the old bed and destroy 
the stalks and roots, and then dig the ground well over and disinfect it. 

Diseases of the Bose. 

Black Spot. 
[See Coloured Plate, Frontwpiece.] 

There are at least two distinct diseases of the rose characterised by the 
appearance of blackish spots on the leaves. Of the two, the present, 
to which the name " Black Spot " will be applied, is probably the more 
common and destroctive. Under the climatic conditions of the greater 
part of this State it appears at all seasons, and is characterised by the 
appearance on the leaflets of dark spots varying in size but seldom 
more than a quarter of an inch across, except by the amalgamation of 
several that have originated near each other. The normal form of the 
spots is circular, and the first indication of their presence is the loss of 
tihe normal green colour of the leaflet at the place where the future 
" Black Spot " will appear. Though very inconspicuous, this symptom 
-is the most positive indication that the disease has secured a hold tbat 
nothing can shake loose, for such a beginning mast lead inevitably 
to the formation of a typical diseased spot in spite of any remedy at 
present known. The only preventive is to destroy the infected leaflet. 

From this small beginning the spot increases in size until it reaches 
the dimensions described above, changing colour meanwhile througk 
.dark brown or purple to almost black. Not infrequently a single leaf- 
let bears scores of these spots, which most people would describe as 
unsightly. Nevertheless, I must not forget to mention that I know 
more than one person of artistic temperament that, on making up a 
bouquet of roses, seeks ont one or two of these diseased leaves for their 
.effect in the composition of the bouquet. I nm compelled to admit that 
the colouration of the diseased leaves is sometimes of an agreeable 
natuie, and that a leaf or two with picturesquely arranged spots, or 
leaves that have taken on a bright yellow colour preparatory to final 
dissolution, when skilfully disposed in a bouquet Jo give an added 
charm, perhaps by way of contrast with the perfection of the roses 
.that droop above ; though I am almost afraid to admit such heretical 
.statements into the literature of pathology. 
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At last these dark spots turn white, or at least ash-coloared, at the 
centre, and this is an indication that the fatigus, which is caasing 
the disease, is about to fractify or produce spores. The spores are 
formed in very minnte pustales that can be seen only with the aid of 
a good minifying glaea, and yet so fertile are they that a single spot 
of the disease may give rise to many thousands of spores, each capable 
under proper circnmstances of producing a fresh infection. 

The disease rans its fall course in a few 
weeks time, as may be readily ascertained % % 

by examining the youngest leaves that O^ ^ 

display fnll-grown spots. It is usually 
the lower leaves on the plant that suffer 
aiostseverely,fortherea8on that through 
the action of dews and rains an abundance 
of spores are washed on to them from 
above. Neverthelessj the highest leaves 
are often found infested, a proof that the 
wind also plays an important part in the 
distribntion of the spores. 

The different varieties of rose vary con- 
siderably in their susceptibility to the 
disease, and different plants of the same 
sort showvariationsaccording to locality, 
age, and so forth. New gardens 
started from carefully selected cuttings, 
and at a little distance from other roses, 
may remain free from the disease for 
some time. Some varieties appear almost never to suffer from the 
disease, and these are particularly the small-leaved and climbing sorts. 
The rank growing sorta, producing large and succulent leaves, are the 
worst snfferers. This disease is readily distinguished from the other 
common spot -producing disease of the rose by the fact that the diseased 
areas are in the present instance never radiate or star- shaped. Moreover, 
the spots of the " Star-shaped Leaf Spot" are very seldom so dark as 
those of the present disease, though they are often much larger. (See 
coloured Plate opposite p. 26.) 

Remedies. — 1.. Foremost among the remedies must be placed hand 
picking, which, if carried out watchfully, will in most cases be 
sufficient. It is not sufficient to remove simply those leaves that show 
black spots. The eye must be trained to see the beginnings of the 
disease, and so become able to indicate what other leaves should be 
destroyed. Where a few roses are grown as a recreation or for 
ornament this is the method that will most commend itself. The 
labour is not great, and will not be grudgingly bestowed where it is 
being expended for love rather than for profit. 

2. Pruning is a more severe measure that may be resorted to in those 
cases where the plants are much infested, and where it is desired to 
reduce the disease at one stroke. As in the case of the plucking of the 
leaves the parts removed had better be destroyed. 
36567 o 
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3. Spraying Beeme r&ther out of place in an ornamental garden, and 
will probably be resorted to only as an extreme meaaare, ae when it 
becomes necesHary to revive a neglected garden tbat has become 
overrun with pests. Most roses will stand Bordeaux Mistnre of full 
strength, and all will stand it in its weaker forms, and in either 
strength it is a valuable agent with which to combat either this disease 
or the Star-shaped Leaf Spot. In those parts of the State where the 
leaves fall in winter some form of winter treatment may be recom- 
mended, as that is the time of the year at which the greatest good can 
be accomplished with the least expenditure of energy. If the plants 
be pruned in winter and sprayed well right down to the roots, and the 
ground round about be dug np slightly, and some of the spraying 
mixture be applied to it also, the results will be very beneficial. Strong 
Bordeaux Mixture may be used for this purpose. Whitewash will be 
found fairly efficient on leafless plants ; lime, sulphur and salt mixture 
even more so. 

4. There can be no doubt that the rose plant has the power when in 
the best of health to resist somewhat the attacks of the disease, in fact, 
this is one of the most important features of the whole matter, and it 
points to the advisability of securing well-drained soil containing a 
good quantity of the right kind of plant food. As to the soil it may 
be said that, with the exception of a very loose and sandy soil, almost 
any kind will answer. If, therefore, the growth of the rose-bush is 

, not vigorous, thought should be given 

^ ' "^ first to the surrounding conditions with 

v' ^ the idea of finding out whether they can 

'*'* be so improved as to give a more vigorous 

^'^■^rpi^u^^^^'^m!'^^ growth. Above all the rose is a lover of 

*i^J^iT^T^Ud^'^''u'o^ plenty of air and sunlight, and will not 

Hwiii benoted thit th^ aporos rtb ^o its best whcre there is a lack of either. 

w.i»r"uitii™Hha™taFiK"in. " ' The ideal rosebush stands by itself in a 

sunny and airy place. Though no ground 

IS too poor to produce some sort of growth in a rose, it is nsdess to 

expect perfection except plenty of good food be present in the soil- 

If it becomes necessary to supply manure it should be dug in in a 

' shallow manner and be of a suitable kind. With reference to disease, 

it may be said that nitrogenous manures tend to cause a softer and 

more susceptible growth than other manures. Manures characterised 

by potash, lime, and phosphorus, rather than by nitrogen, are those 

that shonld be applied to roses suffering from leai-spot. 

Diseases of Larkspur. 

Plants of Larkspur or Delphinium have been submitted to me that 
had died suddenly — in twenty-four hours it was said. The plants 
were full grown and in blossom. A number of seedlings had been 
lost in the same manner. Other gardens were affected at the same 
time, February. 

The soil attached to the base of the plant contained threads of white 
mycelium, after the manner of soil harbouring certain timber-rotting 
fungi of the toadstool family, and the base of the plant was decayed 



JQst where it left the ground and below that pointj so that the tissuea 
were easily poked apart with the finger, and the interior of the base of 
the stalk was seen to be afFected with a similar looking fungus growth. 
The threads in the soil and the mycelium inside thetisauee of tihe stalk 
were composed of similar elements, as 
shown by the sketches. 

Although the stalk for an inch or two 
above ground appeared to be discoloured, 
it was not soft and rotten as was the por- 
tion below ground, nor on examination 
could any fungus elements be found in 
tiie lissues. The hollow of the stalk, 
which appeared to be a likely place to look 
for signs of the disease, showed no traces. 

It appears that the manner of attack 
is to destroy the bark and subjacent 
parenchyna near the surface of the ground, 
in other words, the disease produces a kind 
of girdling or collar rot, or root rot. ^'.^T^^^o^t^^^. 

Lime at the rate of at least one ton per ^J""' * '""'' ''"™* "' "" 

acre is recommended for such attacks. 

Trenching off the diseased area so as to isolate it was also s;iggested. 
The details of these remedies are given on p^e 983, October number 
of this Gazette. 

Leaf Disease of the Chrysantlieiiituii. 
This is a disease of the Chrysanthemum that attacks the leaves 

Principally, the plants sometimes dying from the effects of the attack. 
he lower leaves succumb first, and thence the disease travels upward. 
The principal symptoms are seen on the leaf blades, which turn 
yellow and then brown, either in spots or all over. The colours change 
from the normal green, first to Naples yellow, then gradually through 
light brown to dark brown. 

The fungus causing the disease is a species of Septoria, produced in 
perithecia so small that even with a magnifying glass it is not easy to 
see them. On leaves where the spores were 
so numerous as to befoundin great numbers 
in every water preparation made from pieces 
of leaf five millimetres square, the pustules, 
which must have been very numerous, 
were to be seen only with difficulty. i g in_s™to™ 

Remedies. — I have had no opportunity to \ § t^iotaytJ^^^m. 
test the effects of fungicides on this pest. 
It is known that a similar disease of the 
tomato can he easily controlled by the 
thorough use of Bordeaux Mixture. I have 
seen only one case of this disease, and in 
that case the plants were killed. The 

disease seems uncommon, but it must be remembered that 
florists do not make such frequent calls upon the resources of the 
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Department as do frnit-growers and gardeners, and as sach calls 
woald be in this particular instaiice one of the main sources of my 
information, it may be tbat the disease is more common than I 
tbiok. 

The specimens showing the above symptoms had numerons rod mites 
on them, and the symptoms may have been complicated by this fact, 
but that seems doubtful. Probably the diseased appearances were 
doe to the fangas alone. The mites may have been feeding on the 
spores of the Septoria. 

Bnst of the Carnation. 

I believe the carnation, even in a state of natnre, suffers considerably 
from this disease, but under caltiration it suffers much more severely, 
especially in some of the more rank and tender of the florist's creations. 
The disease is not very common in this country, but I have occasionaUy 
seen severe cases. The attack is marked by the appearance on the 
foliage Mid stalks of streaks of a dark brown colour and a powdery 
nature breaking through the epidermis. 
The brown or reddish powder becomes 
loose, and through its agency the disease 
is spread from one plant to another. 
The rust fungus causing the disease, of 
which the abovementioned powder con- 
stitutes the spores, is enormously pro- 
ductive, and under favourable conditions 
the disease spreads rapidly, and does mucli 
damage. Plants in greenhouses are quite 
FiK 116.— Therurtoi ths ciraatign fro- **^ Subject to attack as those in the open. 
mimi earyopkyionim. Two'euip- There is moro than ouo rust that 

soidal t«leab> nx>r« and one nearly tj. i ii i . -l ■. n . 

aphericai undo epore. The uredo attacks the caruation, but that Seen 
^m-i^!wi. ""^taiBSoB^iM'have ^7 ™^ "^ ^^^ country is Uromyces 

each a ain«le terminal germ-pore. caryopkylorum, the SpOreS of which are 

shown in the accompanying illustration. 

The disease may be treated with some success with Bordeaux 
Mixture if the spraying be well done. Such mixtures do not cling 
well to carnation plants, and, unless care is ased in the application, 
little good will be done. If the plants are sponged with Condy's 
Fluid, that treatment will mitigate the disease. 

Diseased material should be destroyed. The disease also attacks a 
variety of other plants of the pink family. This fact should lead to 
a consideration of whether there are any other plants in the vicinity 
that may harbour the disease. If any such exist they should receive 
attention. 

If it is desired to save plants already attacked, it is well to move 
them to new surroundings, taking special precautions that no diseased 
portions or untreated ^ants are removed. Patiently and carefully 
removing and destroying all diseased material should be the main 
reliance in most cases, though the application of fungicides will be a 
paying operation in the larger plantations of the florist. 



The Hawthorn Hedge. 

I am of opinion tliat the Hawthorn hedge is a mistake in frnit- 
growing districts udIbbs it receives the same care as the orchards 
theniselTes. 

The Hawthorn is closely related to the apple, pear, qnince, and 
some other common fruits^ and in conieqnence the various pests of 
these species find a convenient refuge in Hawthorn hedges. This 
opinion is not hased on a mere surmise ; I have frequently, as others 
have done, seen the pests actually in the possession of the hedges. It 
is said that the codlin moth can live in the Hawthorn berry, with what 
truth I do not know from actual observation, never having seen such 
a ease myself. There are other insect pests injurious to the pomaceous 
fruits that thrive on the Hawthorn and find a lurking place there. 

As to fungus pests, I have found several destructive pests of the 
orchard to he common on the Hawthorn. Kipe-rot and canker fungi 
ore both very common on it. I believe it would be almost impossihle 
to find a Hawthorn hedge without these diseases. 

The edges of the leaves are frequently eaten away after the manner 
of the pear-leaves examined and reported upon some years' ago in this 
jouraal. Among the debris to be scraped away from the edges of 
such leaves may be found minute spores, which 
appear to have originated from very small peri- a A i^^^ 

thecia. After lying for an hour in water the ■ ■ ^^^ 

spores appear in masses supported in a gelatinous * V V^ 

transparent substance, as if they had been forced ""^ 

out from a hidden receptacle where they had been ^'li birk o"h»iribora!* " 
previously packed away. The time of their 

appearance is too soon after the preparation is made to admit of the 
supposition that they have grown from a single spore or a few spores, 
or from mycelium. 

The bark of the Hawthorn is often eaten away by a canker fungus. 
The external and microscopic appearances are the same as on apple- 
trees. The hark is destroyed down to the wood. 

A species of Gloeosporium was found on the Hawthorn, a descrip- 
tion of which will be found in the notes on Ripe-rot. 
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Cion. It (8 not often that the^rw 
become tonc-pKrted In Uila maDDei 



The berries are often found covered with a bWkish growth, and 
upon removal this is found to be composed of spherical dark-coloured 
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elemeDtfl, 7*2 — 11/1 in diameter, and variouBlj gtoaped and gtotin 
together. The appearance of the fnngns ie similar to that found in 
the lemon scah. 

In a water cnlture after twenty-fonr bonrs the above mycelium gives 
rise to colourless spptate hyphss, which in turn produce conidia that 
bud after the manner of yeast. 

What seems beyond doubt the same fungus occurs on the leaves, 
bnt the spherical elements are grouped into lai^er commnnities. 
While on the fmit the rule is two to six or eight together, on the 
leaves the groups are composed of twelve to twenty elements. The 
t^gregations on the leaves are also of a darker colour. 

Another difference noted was the occurrence on the leaves of a 
mycelium of the ordinary form, composed of cells one to one and 
one-half times as long as wide. This mycelium was of about the same 
colour as the spherical elements of the Coniotkecium. Very little of 
such mycelium was to be seen on the berries. Whencesoerer 
derived, this mycelium had the property in water cultures of proli- 
ferating in the form of colourless threads, septate, and composed of 
cells one and a half to two times as long as wide. This mycelinm, 
as well as the elements of the ConiotheeiiMn form, has the power to 
produce conidia that bud after the manner of yeast. 

The spherical elements in the growth on the leaves are somewhat 
smaller than indicated by the measurements given above (7*2 z lift). 
The differences are shown in the illustrations. 
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It will be noticed that the Hawthorn-hedge pests enumerated as 
having come under notice are either identical with those known to 
infest the apple, pear, and other pomes, or are very similar to them. 
This is a sufficient proof that an infested hedge is a sonrce of danger 
to orchards. Under the circumstances it would seem to be a wise 
precaution to spray such hedges when spraying the orchard. This 
will at the same time improve the hedge. If the hedge underwent the 
winter treatment with lime, sulphur, and salt, that would also be a 
benefit. 

This matter is mentioned here on acconut of the author's knowledge 
of the existence of a number of infested hedges near orchards. 



Preparation of Bordeaux Mixture. 

It 18 nnneceBS&rj to say that the proper preparation of the Bordeaux 
mixture is an important matter. I am coiiTinced that a very lai^e 
amount of improperly prepared mixture is annually used. I do not 
think that trees are often injured by snch imperfect mixtures, bat 1 
am sure that money is wasted in their uee, and that some discoarage- 
ments to growers follow, together with disparting remarks with 
reference to spraying in general. I am naturally proud, as one of 
those mainly responsible for the introduction into this country of 
modem spraying on a commercial scale, of the rapid progress the 
method has made; but at the same time I am sorry to know Uiat at 
Hub late date there are still orchards minus a spraying ontfit, and 
orchardists that neglect this method of easily adding to their profits. 
This I attribute in some degree to the nee of improperly prepared 
uixtnres. Bordeaux mixture is one of the most important of the 
mixtures applied in the form of a spray, and a word about this 
important matter is hardly ever out of place. 

The materials should be pure. They are easily procured in a state 
of purity. In particular the lime should be quite fresh and " quick." 
It should be quite free from what is called air-slacking, i.e., it should 
hare been so kept in tight receptacles that it has not absorbed and 
combined with moisture from the air. 



conluning: Bordeuix mixture made In dUTerenl: w&vb und 
, It will beseeu th*C mixture a, on the left, 1b the beat, UTlDg 
id dilute blueetone, poured evenly Into a Uiird vessel ; b, dlluts 
ume poiirea into ounce oiuHcone ; c. BtrDng linke poured inlo strong blueBUjne. 

Id making the milk of lime the aim should be, of course, to have it 
w smooth as possible. To secure this result water should be added 



sparinfrly antil the lime is completely slacked. The lime ehoald not be 
delugea with water. Hotwater maybe used, often with advantage, eepe- 
ciallyat theontset. If too little water is added the lime will hecome over- 
heated, and this ie an objection. Water should be added fast eaoagh 
to prevent this overheating. The aim shonld be to produce a very 
thick and smooth paste, which when it is afterwards diluted with water 
will be perfectly free from lumps or granulation. A good plan for 
the novice is to try a small portion of lime at first, and nom the lesson 
thus learned to go on to the lai^er matter of preparing hia mixture. 
The thick paste should be watered gradually, and not all at once. As 
most lime contains lumps that will not slack, it is necessa^ to strain 
the milk of lime after it is prepared and before it is added to the 
snlphate of copper solution. 

It is far better to mix the two solutions in a dilute form than t« 
mix them in a concentrated form and afterwards dilute them. The 
milk of lime should be run very gradually into the copper snlphate 
solution, and the two liquors as they are mixed should be constentlj 
agitated. This results in a superior mixture. 

This superiority has been well illustrated in an article by Professor 
McAlpine of Victoria, and I have secured from the Department of 
Agriculture, through the courtesy of the Minister, the use of the 
blocks so forcibly illustrating the non-settliug properties of the 
properly made mixture. 

It will be seen on examining the illnetrations that the Mixture was 
prepared in three different ways, and each of the three resulting 
mixtures was placed in a cylinder and allowed to subside. The mixture 
that stays in snspension longest is, of course, the best, the reason 
being that it is in the finest state of division, and hence will work 
through the spray nozzle most freely and act most efficiently after it is 
applied to the plants. ' 

The two most technical parts of the process of making Bordeaux 
mixture are the preparation of a smooth fine-quality milk of lime or 
whitewash, and the mixing of the same with a proper amount of 
copper sulphate solution. 

Anyone who feels uncertain about the former operation should 
remember that there are numerous skilful preparers of whitewash 
and that the chance to witness the operation as performed by an 
expert is easily secured. 

Adnltflration of Sttlphtir. 

It appears probable that snlphur is sometimes adulterated with cheap 
forms of starch, such as unsalable flour. Samples submitted to me 
for examination showed among the grains of sulphur much starch. 
Sulphur mixed with starch it is almost needless to say is lees effective 
as a fungicide than pure sulphur, and when applied dry in combating 
disease, such as the Oidium of the vine, such adulterated material 
might lead to poor results. 

In one instance grapes showing the after effects of Oidium were 
Bnbmitted to me for examination. I did not ascertain whether the 



starch had been addtid by tbe person treating the disease or by a 
dealer unbeknown to the buyer, but think it best to call attention to 
the matter for the reason that the adulteration of sulphur with starch 
could be easily accomplished and not easily detected, except by 
microfico]nc examination. 

I should not mention this matter if it were not Cor the fact that the 
disease in the above-mentioned case appeared to be Oidium, and that 
a proper treatment had apparently failed to ward off the bad effects 
of the disease as it should have done. 

If any grower is interested by these remarks, and wishes the sulphur 
he uses to be examined, that conld be done if he would forward to the 
Department of Agriculture a sample of the sulphur in the form in 
which he proposes to use it. 

Fnngi grow from Cnttings. 

The spores of fungi are so often mentioned as their organs of 
propagation that it might seem to a non-expert that they were the 
only means of propf^ation. This is far from being the case. Just as 
in the higher plant species may be propagated by cnttings and by 
layering and by grafting, so among fungi there are ways of multiplying 
quite apart from the spores, though these latter are the more usual 
propagating forms. 

An illustration of thia feature of fungus life is presented in the 
illustration, in which we behold a "cutting" from a fungus in the act of 
throwing out " roots," a method of some importance in the life history 
of some fungi. Here we have the stalks of a species of Altemaria 
"germinating" much as if they were spores. If these stalks, which 




are produced in enormous numbers on the surface of some diseased 
plants, are torn loose, and transferred to a favourable place, they have 
the power to grow and continue the life of the pest in a vigorous 
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The Brown-eot op Fruit. 

This is a rot of fmit osnsed bj the faogas Monilia Jructigen 
most prevalent under moiet conditions and confined to no partictilar 
kind of fmit, though it does most dunage on cherries, peaches, and 
plnms. It will attack a ^eat variety of ripe and ripening Frait, and 
will even attack tender foliage nnder encouraging conditions. 

The Brown-rot has come nnder notice in this State from time to time 
for a number of years, but it seema that it is only during our moist 
r in onr moist districtB, that it is to be feared. The disease 



appeus with ns to be quite as common on the cherry as on any other 
fruit, and the damage done is sometimes considerable, though I have 
never known of any such severe losses as hare been reported in other 
countries, — where the destmctioii has sometimes reached enormous 
proportions. Cases are on record where the losses from this disease 
were variously estimated at from £50,000 to £100,000 in a single fruit- 
raising district, and very serious losses on a smaller scale have been of 
frequent occurrence. It appears that this fungus is one to he reckoned 
with seriously if it should become an established pest in onr orchard 
districts. The portions of the State whflre it is most likely to do 
damage are those having an abnndant rainfall during the spring and 
sommer, and possessing the orchards necessary for its nourishment, — 
for we have no indigenous fruits upon which it is likely to flourish. 
Those parts of the State best adapted to cherry growing are the parts 
referred to^- 

The appearance of the fungus causing the Brown-rot of frait ahonld 
be well Known to all observant fmit-growers. The softened fmit 
becomes covered with a grayish growth of spores, in some respects 
resembling the familiar green monld of bread, which is also frequently 
to be seen on fruit. The grayish growth just mentioned is made up 
largely of the spores of the fungns and it is these spores that are the 
principal means of spreading the fungns, which, so far as ita injurioua- 
ness to fmit is concerned, has a simple history. The spores from one 
fmit are transferred to another and there set up the disease, which in 
the course of a few days' time has so far advanced as to he able to 
pass on to fresh victims. 

In another part of these letters, reference has been made to the Ripe- 
rot, a rot that also attacks a great variety of frnito. In the case of 
Ripe-rot it is necessary for the fungus to hare a way prepared for its 
entrance to the fmit. The Brown-rot is frequently aided in the same 
manner to gain an entrance to the frnit, but it is not entirely dependent 
on such obvious accidents. It is able to penetrate apparently sound 
fruit if the atmospheric conditions are of the right kind, — that is, if the 
air is continuously laden with moisture for a day or two and the tempera- 
ture at the same time remains uniformly high, say at 80 to 90 degrees 
Fahrenheit. Under these conditions, apparently sound fmit may be 
attacked by this fungus with fearful rapidity, so that fmit in a ripen- 
ing condition is swept off in a wholesale manner, — rottiug on the tree 
or falling off. It not iufreqnently happens that the rotten fruit dries 
up and hangs on the tree, if undisturbed, for a long time. The 
appearance of the pulp of the fmit when in the grip of the disease is 
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rather characteristic. The colonr is a uniform browD, changing from 
a light shade to a darker with the progress of the disease. The 
diseased flesh has a watery appearance and a disagreeable look, thongh 
the taste is not very dis^reeable. Advantage is sometimes taken of 
this latter fact to nse np at canneries fmit that is in the first stages of the 
attack. The practice is not to be commended, as such fruit, thongh it 
may not be actually injurious to health., is certainly inferior in quality. 

The injury to the foli^e is of a more obscure nature, and is often 
DTerlooked, or mistaken in character and referred to some other cause. 
It is usual in this State for the orchardists sending in samples of fruit 
attacked by Monilia to say that the foliage is not attacked at all. As 
a matter of fact, I have never seen the characteristic spores of the 
disease growing on the foliage or branches of fruit trees, and I do 
not recall at the moment any record of this character in the 
writings of other observers; bat there can be no doubt that the 
disease enters the bark of tender tissues iu the vicinity of diseased 
fmit, and nnmerons instances of this are on record. There is 
nothing remarkable in this, as the same is known to be true of a number 
of other fnngi attacking frnit and foliage of orchard trees. The fact 
is one of importance in its bearing on possible remedial measures. 
For this reason it is well, wherever this disease appears in the fruit, to 
give careful attention to the appearance of the foliage and new 
growths, both at the time of the attack on the fruit, and at later 
dates, iu order to determine whether they have suffered from disease. 
If they have done so, the evidence will be found in the blighting of the 
twigs, the appearances not infrequently resembling " fire blight," or 
insect girdling. 

Remedies. — The principal feature in the fight against this disease 
is the careful destruction of the diseased fruit ; and where there are a 
number of orchards near each other, the same measures must be 
adopted in all, if much good is to follow. It is of little avail that one 
grower destroys his infected fmit, if his near neighbour, attacked in 
a similar manner, fails to do so. The spores of the disease are so 
abundant, and are so easily transported by various agencies, that 
neighbourly co-operation is very essential to good results. 

The diseased fruit should not be allowed to accumulate on the 
ground, nor should the dried-up fruit on the trees be allowed to 
remain there. Either of these is liable to cause a continuance of the 
pest — in fact, there is at present, I believe, no other known source 
of infection, so that the problem is much simplified so far as concerns 
" a knowledge of what ought to be done. The destruction of this 
infected fruit must be carried on systematically. Spasmodic efforts are 
not likely to be rewarded with a full measure of aucceas. It should 
be home in mind that this disease may exist on many different sorts 
of fruit, and though it does seriouH damage in this State to only a 
limited nnmber of kinds, those other fruits upon which it finds but a 
bare subsistence may nevertheless be the means of its passing over 
from season to season. 

The absolute destruction of the diseased fruit is what should be 
aimed at, although it must be admitted that this will sometimes 
involve considerable expense. Fruit attacked at or near maturity can 
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be profitably fed to pigs in some instances, bat it Bhonld first be boiled. 
Burying Bhonld be deep if it is resorted to at all. Burning is to be 
recommended. 

The application of chemicals lo infested fruit has this disadvantage, 
that the chemicals seldom penetrate far enough to kill all the myceliom, 
and hence at a later date the uninjured mycelium may revive and again 
produce spores, even after it has lain dormant all winter. 

From what I know of this fungus, I fully agree with all who have 
attempted to snggest remedial measures in the direction of fungicides 
applied to the fruit and foliage. There seems little hope that much 
can be done in this manner if the weatheris favourable to the disease. 
The disease does comparatively little harm with us unleae the weather 
is very warm and moist, and it is in such weather that treatment with 
fungicides is least successful. Everthing should be done that is 
economically possible to keep down the number of the spores of the 
disease, and of course it would be nsoleas to deny that any treatment 
of the trees that reduced the number of the spores when they were 



Flff. 123<'-— Three pliuns deetroied b; the same tunirus as that attackmc tlie cherrj-trult, 
showa in Fig. 123 on tbe opposite page. 

few would be valuable if at a later date the weather conditions ahoidd 
become more favourable. Among the troatmeuts that may be recom- 
mended ou this score are various winter treatments, such as that with 
lime, sulphur, and salt. As this winter treatment has a valne for 
many other purposes, its application to the present disease conatitntes 
for it a further recommendation. The same may be said with con- 
siderable force with regard to all the diEEerent fungicides. If they are 
being applied for any other disease they will have some effect also on 
the Brown-rot. But too much weight must not be attached to these 
statements with regard to the use of fungicides for this disease, for, 
as before remarked, the disease is unlikely to do serious damage in 
this State unless the weather conditions are favourable to it; and it 
is precisely the weather conditions favourable to it that are most 
unfavourable to the naefnlness of fungicides. It seems absolutely 
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impossible to fight the disease with the aid of fnngioideB alone. 
The other main reliance mnst be care in the deBtrnction of all diseased 

frnit. 

I should be sorry if the foregoing remarks left the impression that 
the disease is fonnd in our orchards only in wet seasons. That is not 
the case. It is to be found at all times, probably, but in limited 
quantity, a quantity safely to be neglected if it was the only disease 
in existence. If, however, the proper conditions arrive, it has a 
peculiar faculty of reviving with suddenness and destroying a, large 
(juantity of fruit. During and after such a, season it is best to be 
specially careful, as there is greater probability than ever that spores of 
the disease will be left over to give the pest a fresh start the following- 
year. 

A Cheeet Blight New to the State. 

The cherries are attacked at blossoming time, and the effects become- 
visible at that time or soon after. The young fruit, as soon as the petals 
have dropped, and while it hae still the elongated form characteristic]of 

Fig.lS3.-TBo different liliglitB 
ol the cherry, one on the 
fruit uid the other on the 

due to & fuB^rus Tarioaalj 

». c, d. a, a fruit attacked 
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the earliest stages, looses its normal green colour and becomes brown 
and shrivelled, sometimes almost black. In such cases the stem of the 
young fruit is also attacked, the indications being a brown colouration^ 
and a shrivelHng and drying up in a curled and distorted fashioc. 
The fruits attacked at a little later stage also assume an unnatural 
colour, but they do not dry up so readily or so completely. They 
are more likely to present some portion of the surface where the 
disease is most intense, this portion being marked by a slightly darker- 
colour at first and by a nearly black colour at last. If the fruit reaches 
the ripening stage, the ripening is characterised by unnatural colours. 
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.Instead of a rich transparent creaminess, we behold a leprons appear- 
ance in the early stages, and when at last the reds and purplea appear 
they ard not pure and transparent but have a dnllnesB somewhat 
like that of raw meat. 

The actoal outbreak of the spores of the fun^s causing the trouble 
Dccnrs on the darker areas jnst mentionEd, and these outbreaks may 
occasionally be seen on even quite small and immature fruit ; and I 
think it quite possible that they may occur on the stems of such 
young fruit, though I have not observed this. I have seen on the 
stems areas that aad precisely the same appearances as those on 
the young fruit except that they bore do spores. 

The naked eye characteristics of this disease are very well shown in 
Fig. 123, which is a life-size illustration of the disease as it appears on 

:growing fruit of the cherry. The fungus shown in the same illustra- 
tion as producing holes in the leaves is altogether different and has 
no connection with this disease of the fruit. On the smallest of the 
cherries shown, the disease has already completely destroyed the frait, 

.and it has become brown and shrivelled ; the pedicel of the fruit has 
been also attacked and it has shrivelled and curved into the form of a 
letter S. The fruit a must have been attacked at the blossom stage. 
The fruit b was also attacked early, and the disease is seen on one 
side of the fruit near the top and on the stem. Similarly with tbe 
froit d. At c a fmit is shown on which tbe fungus has produced spores 
in the manner described above, and this outbreak of spores is shown on 

:Some parts of the diseased area in tbe form of a whitish incrustation. 
The uppermost cherry has escaped tbe disease, and shows the 
stage to which all the fruits should hove advanced if they had not 
been blighted. Attention is again called to the fact that the holes 

irepresented in the leaves are caused by a quite distinct disease. 

Most of the damage is done before the cherries are half ripe, and 
the entire crop may be destroyed. The fruit that reaches a market- 
able size has a more or less unfavourable colour, and the flavour is 
decidedly flat if the fruit actually contains the fungns, as it may do, 

.and yet reach a marketable size. 

The dead fruit hangs on for some time, but finally drops off. The 
foilage does not appear to suffer much, but does to a certain extent 
snfEer in the same manner as tbe stems of the young fruits. 

The comparatively wet season of 1903 brought to light a consider- 

.able amount of this disease in some of the best cherry districts of the 
State — Tenterfield, Armidale, and Goulburn. A number of young 
orchards were badly attacked, and the losses must have totalled 

■several hundred pounds. 

At the time of the outbreak of the spores, which may be at any 
time after the fruit has set, though it seems to occur most frequently 

.at the time the fruit is quarter grown, and from that time on, the 
spore-bearing areas become darker than the surrounding tissues and 
apparently more watery, as is indicated by an increased transparency 
in spite of the darker colour. The spores are collected on exceedingly 
short hypb^e, grouped in minnte cushion-like clusters, which at first 

in some cases are snow white, but which later on become light brown. 
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The spore-clusters are quite distinct at first, but may run together 
after a short time, and the entire surface appear to be covered with 
an incrustation of spores if the air be dry, or with a somewhat 
gelatinous covering if the air be moist. 

m-tifee fungus caiulpa ^ 

-"" "B. Itirillbe , "i „ 

rema are tot " j 

treah spores hta fftartia^; ^brpha 
ores that hiTS remamed attached ; e, 
Q cherrr that has become brown owing 
ck of tJie fangua ; d, surface of the 

be sectioned so that a much larger 



As to the spores themselves, the measurements of ten spores, taken 

at random, are given in the margin, and it will be seen 

,1.^ * 3'^ that the average is 105 x 32 /i., the range being 2'5-20 

20- " 3-3 X l'5-5 /i. This range in the size of the spores is far 

10-6 ',', 4-5 greater than is usnal among fungus species. When 

'^!e " ?'^ these spores are placed in water they have not, with me, 

8-7 " 25 ^° ^*^' sliowna tendency to sprout and form a mycelium. 

10-4 ',', 2-8 When placed in an infusion of cherries, however, I 

8-3 „ 3-__ have noted that they bud copiously after the manner 

" ' of yeast, and from this cause the number of spores 

Iv. 10 6 X 3-2 increases, while their size decreases. The spores, when 

undergoing this process of budding, often show vacnoles. 



while the original spores, as obtained from the surface of cherries, 
were often without vacuoles and with very little internal differentiation. 

Sections across the areas where the snow-white cushion -shaped 
spore masses have been pushed forth, show slightly-raised beds from 
which the spores are produced. In the sections mounted in water 
these beds are destitute of spores, except of the very smallest size, all 
the others having been washed away. The hyphas upon which the 
spores are borne are of a larger diameter than the spores themselves. 
On some occasions it is possible to see these small spores growing on 
the ends of the hyphss or the stroma, and it is then apparent that the 
spores are borne in numbers on each hypha. In sections made from 
fresh material, while the hyphfe are 9-13 fi in diameter the spores are 
l'5-5 /i in diameter. The spores are ellipsoidal or elongated in form, 
being very seldom of exactly the same form at the two ends. The 
broader hyphee on which they are borne are several times as long as 
the spores themselves, and are unbranched and packed close together 
in the stroma, which is only slightly raised above the surface of the 
diseased area. All these appearances can be seen only with the aid 
of medium or high powers of the microscope. The smallest stroma 
seen was not mora than four to five times as wide as the spore- 
bearing hyphsB — that is to say, measured 40 ft. The larger spore 
beds measure 180 /i and upwards. (See Fig. 124.) 

The septate mycelium seen in the diseased cherries was colourless, 
and varied in diameter from 3 to 9 micromillimetres, one of its 



striking characteristics being sudden changes from the minimum 
diameter to the maximum. None of the clamp joints, sach as are 
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characteristic of the mycelium of the Basidiomjcetes were seen. It 
will be obserred that the mycelium gathers together to form a distiiict 
stroma for the bearing of the spores. However, there were some of 
these spore-beds so small that they must have been composed of 
comparatively few hyphte. 

I have inoculated green hedge-plums, green nectarines, and ripe 
cherries, loquats, apples, and bananas, from cultures of the spores, bnt, 
so far, with negative results. 

"Take-all," — a Disease of Cereals. 

Some years ago there appeared in the pages of this journal a report 
on the series of diseases usually treated of under the name of " Take- 
all." Since that time further observations have been made, and the 
results of these observations appear worthy of abstraction from the 
letters on the subject and arrangement in a connected form. The 
most important result is the discovery of what seems to be a reliable 
method of treatment. 

It is plain that the disease is one connected with a moist condition 
of the soil. We have heard little of it during the drought, but during 
the present season, 1903 — a moist season — numerous cases have been 
observed, and the losses have been considerable. The appearances 
are the same as those formerly reported, and the species of fungi are 
the same, giving rise, as before remarked, to the opinion that the term 
"Take-all" is one that must be understood to include a number of 
different diseases which further study may isolate and prove to be 
physiologically more or less related. 

The disease, or the diseases, mav he combated by the application of 
lime, used at the rate of not less than one ton to the acre. 

I have seen cases of " Take-all " that were connected in the most 
manifest manner with certain slightly depressed areas where storm 
waters stood for some time in puddles and finally sank into the soil. 
If the storm occurred at a stage when the cereal growth was still soft 
and tender and therefore susceptible, the plants went off with typical 
" Take-all." 

Of course, in the last analysis, all the foregoing points to lack of 
efficient drainage as one of the prime causes of these diseases, and 
anything that can be done to improve the drainage will be beneficial. 
Even an extra deep tillage of the right sort will do good, as it often 
happens that the damage is done in a short time by standing water, the 
damage being apparently due to the lack of air about the roots of the 
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filants, tbe same beiiif;^ excluded by the water. Sach instances would be 
BBS common if tte soil were rendered more porous by deep culture, the 
amall improvement aecnrpd in this way being sufficient to permit the 
waters of small storms to sink in rapidly enough to allow the plants to 
escape " drowning." These slight depressions in the paddock may in 
some cases be gradually filled in by the right method of ploughing, 
which constantly turns the soil from their margins towards the centre of 
the depression. I have seen extensive areas subject to " Take-all " 
that could be dealt with in this manner and cured in the course of a 
few years, but of course such a combiuation of circumstances is 
not common. 

Since dealing with the matter in 1 893 I have found that the follow- 
ing treatment is almost invariably followed by good results. At a 
time when the disease is showing, which it always does in patches of 
greater or less extent, mark the patches with stakes, and after harvest 
and before the following ploughing apply lime, or wood ashes known to 
have a large proportion of lime, at the rate of at least one ton to the 
acre, better more. Of course only the diseased areas need be so treated. 

This treatment is based on a general knowledge of the causes of 
the trouble and the fact that the disease continues from year to year 
in the same place. It is possible that if one year is very favourable 
to the disease and it is followed by a year that is very unfavourable 
to the disease the patch will not persist, but this is exceptional and 
does not upset the rule. If the season is very favourable to the 
disease or there is a succession of such seasons, the disease may appear 
BO as to cover large areas. It appears that such was the case in 1903 
in some districts. 

While on the subject of " Take-all " it may be well to mention that 
Sorghum has been known to suffer from the attacks of Oladosporium 
in the same way as wheat and other cereals. The appearances of the 
cases examined by me are much the same as those formerly described in 
connection with wheat and oats. I have seen Sorghum dead and dying 
in patches with no other signs of parasitic growth than the abundant 
growth of Oladosporium, so that it seems a fair inference that this 
grass is also subject to " Take-all." 



Various Rusts. 

MoEB interesting than destnictive is the rust of the White Clover. 
Thoi^h not uncommon, it is never, so far as I have observed, so 
prevalent as to do very much damage. Not infrequently it happens to 



ABeldio-spoi«8.— Tlie neatly m 



attract the attention of some observant person, who, influenced by its 
general resemblance to other more destructive rusts, makes inquiry as 
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to whether it is not the same &b wheat rust or some other dreaded rust. 
Fortanatel; this rnst is not the same as wheat rust, however mnoli it 
may to the ordinaiy observer appear to resemble it. Confined as it is 
in its attacks to the white clover, it does little harm. In uther 
countries it attacks red clover, but I believe there is no record of such 
a case in this country. 

It is nnnecesaary to enter apon any discnssion of remedies, as the 
disease is of no serious consequence. It would not receive attention 
here hut for the fact that it is sometimes forwarded by needlessly 
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alarmed correspondents. No uneasiness need be caused by the 
appearance of rust on white clover. 



Oat Bust. 

On one occasion my inquiries on this subject covered a considerable 
area devoted to dairying on the Tweed and Richmond Rivers, for the 
most part consisting of lands similar to that in the vicinity of the 
town of Alstonville. A score or more of paddocks in a dozen or more 
localities were examined both as to the amoant of rust and the 
nature of the rust. I found that the paddocks in the vicinity of the 
settlements were, as a rale, more severely smitten with rust than 
paddocks elsewhere. Thus I found considerable rust in paddocks 
in the vicinity of Lismore, Murwillumbah and Alstonville. In 
general the amount of rust seen was not such as to cause surprise or 
even concern. As a rule, I found the oat crops comparatively free 
from this disease. No doubt the larger amount to be seen in certain 
paddocks near the towns was accounted for by the continuous growth 
of oats in those paddocks or near by. Under such circumstances the 
disease is hound to accumulate. The continuous growth of any crop for 
a long series of years on the same land always has this result. Though 
at first the diseases of the crop may be light their intensity increases 
year by year. A little thought will show that this is only what must 
be expected, not only with crops of oats, but with any crop, or any 
class of stock. Thus the comparative freedom of new clearings from 
rust is in accordance with this law. It does not of course follow that 
a new paddock may not be severely smitten with rust. Such a thing 
may occur, but in the natural course of events this will be less common 
than a similar visitation on an old paddock that has borne oats for a 
a of years. In the course of my inquiries I had my attention 
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called to the fact that the oats had spots of rnst on the leaves as soon 
as the first two leaves had appeared. There is nothing nncommon ic 
this. In seasons when rust is prevalent it often appears on the crops 
soon after they show above ground. The fact that this observation 
can be made in any particular season only shows that the season is one 
rather favourable to rust and that the disease is present ready to take 
advantage of the fact. It is very uncommon to see a crop of oats that 
is entirmy free from rust in a climate such as that characteristic of oar 
northern rivers. 

Considering the severity of which this disease is capable I do not 
consider that there is much occasion for alarm, thongh it is beyond 
question wise to give close attention to the progress of the disease in 
various districts. 

The amount of loss is what must govern any action taken. It is 
evident that oats are considered as one of the best of winter feeds in 
gome districts and that anything that threatened this crop would at 
present be regarded as a serious danger. From what I saw I think 
we may without fear continue the growth of this crop for that purpose 
for some time to come, but I fear that the continuous growth of this 
crop year after year on the same land for a long time will compel us 
in the long rnn to abandon its growth, especially if meanwhile nothing 
is done to minimise the disease. In the coarse of this report I intend 
to suggest Boine lines of action that wUl enable dairymen, if they so 
desire, to continue the growth of this crop for winter feed. At the 
«ame time I would advise that attention should be given to some other 
sources of winter feed suitable for dairy cattle. 

At a meeting held for the discussion of this question I had the 
■honour to call attention in a pointed manner to the exact nature of 
-ithe rust disease, I showed with the aid of the microscope that rust 
is a microscopic plant that propagates in a manner similar to that 
followed by oats, with this important difference that the " seeds," or 
tspores, of the Fnst are eo minute that they can be easily carried on the 
-■wind for long distances. The number of the spores, as I showed, 
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lis so great as, to .be almost beyond calculation. The number of spores 
rOn a single leaf of rusty oats might reach millions. It is no wonder then 
that the di8ea8e,i8,ividespread, especially when we remember that it runs 
lits course in a few, days' time. Already the rust is so common in some 
. districts that the_^pores are to be found almost universally distributed, 
il found the.m.0D,theiences, high up in trees, and in the dust of the 
ihotel roo^is jn ,a)l prists where the rust was particularly prevalent. 
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There is however nothiiig annsnal in thia. It is a oommoD featnre of 
thia roBt disease, and only shows how likely an oatbreak of the disease 
is, once the conditions are favourable to it. 

The rust fonnd npon oat crops is one that is well known so far 
as I am able to say at present, in fact it would be remarkable if this 
were not bo. I hope to examine specimens later in the season that 
will set at rest all doubts npon this head. From an examination of the 
uredoapores the species appears to be Puccinia coronata.* 

The conditions that favour the spread of the rust disease are warmtli 
and moisture. As these factors vary from season to season it is easy 
to understand why the disease varies in intensity in different years. 
It is sometimes said that rust has " suddenly appeared " in a district. 
Snch a statement is rarely true, the fact being that it has been all the 
time present. What is meant is that it has suddenly increased in in- 
tensity. This is due to favourable weather conditions. It is very 
necessary to bear this in mind in reasoning about the disease, other- 
wise there is danger of arriving at wrong conclasionB. 

The species of rust that attack the various cereal crops though 
similar to one another are not alwa,yB the same. The tendency of 
recent research is toward the belief that each species of mat is very 
particular about its host plant, and that although two rusts may 
resemble each other very closely they are often found each to be 
associated with a single crop or a very limited number of related crops. 
From this it follows that we should be careful about confounding 
rnsts found on varioas crops. The rust of wheat is a different rnst for 
instance from that most common on oats. Yet if a crop of wheat 
were found growing alongside oats and both were found to be rusty it 
would be natural to think that both crops were suffering froia the same 
disease, if we' did not allow for the abovementioned fact. Nevertheless 
the chances are that the two crops would be suffering from different 
diseases derived from quite different sources, having no connection 
with each other. These facts are mentioned to put farmers on their 
guard in reasoning about the occnrrence and prevalence of rust. 

The principal interest centres in what can be done to minimise the 
losses due to the disease. What one will do depends entirely on how 
much he is losing and how much he fears he will lose. As before 
remarked, the amount of oat rust at present is not such as in my 
opinion to cause great alarm. But it is enough to justify making 
inquiries and experiments as to how the losses can be minimised. 
Those experiments could be most profitably carried but on private 
farms and at the Experiment Farms located in various districts. I 
would advise farmers to beware of experiments and opinions derived 
from districts other than their own, unless it is quite certain that such 
districts are similar in all respects to their own district. 

The experiments that in my opinion would be advisable relate to 
trials of varioas varieties of oats, to the use of other sorts of winter 
feed, and to the trial of ensilage. 

* This determination has eioce been confirmed. 
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Varieties of Oata. 

It IB a well-eatablished fact that the various Tarieties of oats vaiy in 
their resistance to rust. The rank-growing varieties as a rule suffer 
most. Of coarse it may be that the varieties that are the most 
resistant are not the best for fodder. Bnt analogy would lead to the 
conolasion that resistant sorts can be found that will be entirely suit- 
able fodder for milking cows. As I said before, only experiments in 
varioos districts can determine what varieties are the best, and 
if such experiments have not been abeady made, it would be 
adriaable, in my opinion, that they shonid be made without delay 
if this crop is to continue to be a main dependence for winter feed 
as at present. Such trials, however, will be uselesB unless, when 
completed, farmers can make sure of securing seed of the best varieties. 
It would therefore be best to so conduct any trials that the source of 
tbe seed is quite well-known and is such that the seed can be reliably 
supplied from year to year. This, of course, involves arrangements 
with some reliable seedsmen and growers. It ought to be possible to 
make sach arrangements. 

Other Fodder Crops. 

There appears at present to be very little else than oats grown on the 
Northern Rivers for winter feed, doubtless because that crop has shown 
itself well adapted to local conditions. There is good reason, however, 
to doubt whether it will always continue to be as suitable as it is at 
present ; in fact the present inquiry is a hint in that direction. The 
reason for this doubt has been already indicated, namely, the tendency 
when a single crop is grown continuously on the same land, for the 
diseases of that crop to accumulate until the crop is no longer profit- 
able. It would be advisable, in my opinion, that steps should be taken 
to provide against the possible arrival of a time when oats will 
not do so well as they have in the past. The eggs are now all in one 
basket. A severe rusty season would do great injury under the 
present system. 

Apart from this, it is well-known that the too exclusive use of one 
fodder may lead to poor results, A variety of fodder ie the natural 
ration of most ruminants, and appears to be essential to high and 
continuous milk production. It is hardly necessary for me to specify 
what crops may be experimented upon. Sorghums, wheat and other 
cereals, millets, rape (though the latter may not be suitable for milking 
cows), and many other things could be tried with some hope of 



Ensilage appears to have been but little tried in the Northern Biver 
districts. I heard of three small lots, though I did not see a single stack 
or pit. I was assured, on good authority, that good ensilage had been 
prepared; and if there is no natural climatic reason why ensil^e 
cannot be prepared and kept, it seems as if it should receive a fair 
trial, although it cannot be expected to be so profitable as in more 
severe climates where the growth of winter feeds is impossible. 
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Treatment of Seed Oats for Rust. 
There ia no reason to think that any treatment of aeed oats will be- 
beneficial in preventing rnst. This qiMstion has arisen more than 
once. The question has been very carefully stndied, and the best 
authorities agree that no treatment of the aeed haa ever been shown 
to be beneficial in preventing rnst, though it is different with smnt — 
another disease of oats. 

Busty Oats as Fodder. 
Rusty oat plants, so long aa they are still alive and fairly green^ 
may be need as fodder with comparative impunity. The nutritive 
value of rusty oata is less than that of non-rusty oats, and that 
is about all that can be said. After the tiasuea are killed, as the- 
result of rust, the fermenting dead and dying parts are unsuitable^ 
for fodder, and will not be chosen by stock if succulent food is a't 
hand. Any doubt on this point may be inexpensively settled through 
a co-operative esperiment by feeding a healthy animal upon msty^ 
oats. 

Sunflower JLaSt. 
Puccinia Selianihi, Sohw. 
The Sunflower also suffers from the attacka of a ruat. The disease- 
is rather common in this State and the attacks are sometimes of a- 
seriooB character, the yield of seed being much diminished. As,, 
however, the crop is one of minor importance it has never been 
possible among the numerous calls of a more important character to- 
give any detailed attention to this diaeaae. The preaent par^raph 
is merely the outcome of the alight accumulation of data I find on hanil 
as the result of semi-occasional specimens and inquiries. 

The appearance of the disease, as manifested ou the Sunflower 
is unmistakable, and needs little description. In all well-marked casea- 
the leaves become covered with a rust-coloured powder composed 
entirely of the spores of the ruat fungus. There- 
is no other disease of the Sunflower that is at all 
likely to be confounded with it. The disease 
may occur on the stalks and parts of the flower, 
but the main attack is on the leaves. These 
soon loose their normal green colour and droop 
and die. In the worst cases the plant may die, 
though this is not often the case. The yield ia 
much diminished, and the quality of the seed 
is reduced. 

The disease also attacks the varieties cultivated 
for their flowers alone, and it is juat as destruc- 
tive to them aa to other varieties. 

The remedies that may be adopted are not 
.^,.^ such as have been sufliciently tested. Theyare 

derived from what is known to be true in other 
*'of lie Sunflower. somewhat aualogous instances. They are, (1) the 

application of Bordeaux mixture, {2) the pluck- 
ing of all infected leaves as soon as they appear to be a source of 
danger to the healthy parts of the plants, (-3) thinning out the 



119 

plantation so as to admit plenty of sunlight, (4) good caltnre and 
the application of suitable manure aa a top-dressing. The manure 
ehonld not be of a highly nitrogenous nature. 

With regard to the application of Bordeaux mixture it may 
be said that it will certainly prevent the germination of all the spores 
with which it comes in contact, bat it will be necessary to make the 
applications frequent if the result is to be beneficial, for the spores 
are produced in abnudance and with rapidity, so that two days after 
an application there may be another crop of spores ready to produce 
farther infection. The weaker form Bordeaux mixture will not injure 
the Sunflower plants, and if the mixture be properly made an almost 
unlimited quantity of it may be applied. The suggestion is to apply 
the mixture every two to three days, the best time of day being 
evening or early morning. * * * * 

From time to time for a number of years inquiries have reached the 
writer, showing that more complete information on the various genera 
of Rust-fungi would be acceptable to a considerable number of readers 
of this Gazette. There is no Australian work dealing comprehensively 
with this subject. The insertion in these letters of copies of a number 
of classical illustrations from the works of Tulasne, de Bary and 
Piowright may do some little service in this direction. The originals 
are for the most part in comparatively inaccessible scientific publi- 
cations. All the most important genera of the Uredinem, or Bust- 
fungi, are illustrated and explained, the explanation of each plate" 
being placed opposite. (See final plates.) 

Smnt of the Prairie GrasF. 
The season of 1903, following on a succession of droughty years, 
and being itself rather a moist season, gave rise to some unusual 
fungus developments. One of these was the 
appearance of smut on Prairie Grass. The 
species of smnt found on this grass is already - 

known in this State, though not previously ^.1 

seen on this species of grass. It is a species 
of smut reported from various parts of the 
worJd on grasses of the genus Bromus. It Kg. 130,— Spomb of tbeamut 
is not generally supposed to do much harm. J^m^'aST"' ^'**"^ 

It has appeared in one instance in this State 

as a marked attack on Prairie Grass self-sown on a paddock formerly 
remarkable for its crops of smntty maize, and the question arose 
whether the two had any connection. As the two smutii, Ihat of 
maize and that of the Brome grasses, are different species, the 
occurrence in the same paddock in successive years, can be looked 
upon ouly in the light of a coincidence. It may well be that the 
particular paddock is one in which the conditions are very suitable 
for the growth of smut fungi. It may be safely assumed that the 
conditions, other than the host-plant condition, required by two smuts 
so like each other as the smuts of maize and Brome grass, would be 
similar, and no doubt if maize had been grown in 1903 in this 
paddock the smut proper to it would have made its appearance. 



Wlien the Brome graas is attacked by this smut the inflorescence is 
completely fllled with a sooty collection of spores. Such diseased 
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plants are unsuitable for fodder, though I do not know that they are 
actually poisonous, as they have sometimes been reported to be. 

Disease in the Fmit of the Banana. 

Two green half-grown bananas sent in by Mr. Martin, fruit 
inspector, from cargo received at Sydney, gave rise to the following 
notes : — 

The fruits, two in number, appeared hollow and discoloured in 
cross -section. The palp had partly disappeared, a "pipe" having 
appeared throughout the length of the fruit. The pulp around the 
pipe had taken on a brown or purplish brown or even a purple colour, 
the interior of the fruit having thus acquired quite a lurid appearance. 
The cross-section of the rind presented an unusually yellow and viscid 
appearance, reminding one somewhat of the appearance of recently 
cut gummy cane. In case nf one of the two specimens sent, a hole, 
as of an insect, was discovered at the distal end of the fruit, but no 
insect was to be seen, nor were there any definite traces of an insect 
having occupied the cavity of the fruit. 

MiCEOSCOPic Appbarances. — There was no trace of a fungus — no 
mycelium or spores. There were microbes in some parts, and the 
appearances gave rise to a suspicion that possibly there might be a 
definite disease present, due to this cause. The stems of both 
specimens were black, dry, dead and corroded. It is not impossible 
that the appearances were dne to injuries to these parts of the fruit, 
but there was no evidence of a wrench or twist of any sort. 

Tomato Rosette. 

The following notes by a correspondent are of interest in connection 
with Tomato Rosette which has now apparently disappeared: — "In the 
April Dumber of the Gazette appear particulars of a tomato disease — 
' Rosette.' I have about thirty vines growing here on virgin soil. 
Tomatoes have not been grown within miles of these vines, this being 
the heart of what was a sheep station. The seed was obtained from 
three sources, viz., Yates, Anderson's, and from fruit bought at a local 
fmit store, yet this disease has shown itself. At first only two vines 
were affected, but as the dry weather became more severe more vines 
fell victims to the disease, until more than half the vines are badly 
affected. Where a few vines were constantly watered no signs of the 
disease occurred. This led me to the conclusion that the disease is 
altogether due to the drought, as we did not receive in all an inch of 
rain from the end of November, to the end of March, and it was only 
by constant cultivation that the vines were kept alive." 
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Bark and Wood Diseases Spread by the Fmuing Shea». 

I am inclined to think that the method of pruning may have had 
much to do with the diseased condition of ot^caaional specimens sub- 
mitted to me. It not uufrequently happens that diseases of the bark 
and wood are unwittingly spread through pruning with infected shears 
or other tools. To give an illnatration, suppose that at the first cut 
the shears pass through a pustale of some disease, such as is to be 
occasionally found on almost any tree, in connection with the dead or 
weakened branches that need cutting away. The shears thns become 
smeared with the. spores of the disease, and at the next cut these 
spores are transferred to another part of the tree, where they may have 
a good chance to establish themselves so as to do much harm. The 
operation just described constitutes an almost ideal method of spread- 
ing the disease by inoculation, and there can be little doubt that in the 
case of certain diseases, especially of the bark, this is one of the most 
common methods by which the disease is spread. The obvious remedy 
is to disinfect the shear cuts, and this can be done by the application 
of any one of several substances, such as good white lead paint, white- 
wash, thick Bordeaux mixture, or even hot grafting wax. 

Of course, after the disease has got a good hold at an old pruning 
mark it is not easy to eradicate it. The best way to proceed is to 
scrub or scrape down the trunk and larger branches so as to remove 
all the old bark possible. These scrapings should be burned. After- 
wards apply the lime, sulphur and salt mixture, or thick Bordeaux 
mixture to the trunk and branches, preferably in the winter. If it 
appears on the preliminary examination that the old marks of pruning 
present rotten and soft wood, and there are no signs of the wound 
healing over properly, it would be, well to give these special attention 
by cutting away until the wood looks fresh and healthy. If these new 
cuts are treated with paint as mentioned above Qothiug further can be 
done for them. In the case of rosea and some other plants, if the tree 
has become much weakened, it would be well to keep it well pruned so 
as to encourage it to throw new shoots from below. These, if the roots 
are stUl good, will in time in certain instances replace the old trunk. 

Technical Notes on Citrus Diseases. 
Notes on the Qrav Scab of the Orange. 
These notes have reference to the scab on the fruit of the orange 
that afterwards becomes cracked, and which ultimately scales off, and 
leaves a smooth depressed scar, often of an elongated shape. A few 
weeks after its formation the scab contains minute black perithecia, 
carrying oval unicellular spores. 

As soon as the scab is well formed, it will be found possible to 
remove it in a cleanly manner by working patiently with a small 
scraper. The scab comes away rather easily, except at certain points 
which are concentric with a darker colour, as if the new skin were 
attempting to form new oil glands. Even these parts can be 
removed by patient scraping, leaving the new skin quite whole and 
with a good natural-looking surface. 
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Microscopic ezamiDation of this new surface does not bIiow any 

stomata, and there are no oil glands. The myceliam of the fungus 

appears to be confined to the scab, and 

b it would appear that in the struggle for 

i mastery the tissues of the orange come 

off best, so that the scab is shed. 

The reason for the difficulty in the re- 
moval at the small points mentioned is 
that at these points the scab seems to be 
sunk deeper into the skin, for when it is 
removed there is left a small depression. 
Fig. 132 shows a cross-section through 
one of the depressions where the scab 
="- W50 has its firmest attachment. 

Hg. 132.— D«preBsed portion of the gn; In addition to the fungus filaments 
^ioS' t^4™'«i8°itwiime«*rf ^^*i *^6 conidia which they bear, there 
the Bob «nd» portion of the rind of may be found in the scabby matter 

thBoruiger— Optheattaehmentpoint ,' . , ■,, ■ -.i j. ,- "'. .- i 

of the fnnffos ; b, the Bnrfsce of the Spherical pentheciawith a distinct ostiole. 

*"'*" The perithecia measure 100/i and the 

ostiole 15/1. On the leaves of trees bearing scabby imit of this sort are 
sometimes to be found smallish spots which eventually become gray 
and papery, and this papery part at last falls out, leaving a "shot 
hole." The perithecia to be found in these papery tissues are of the 
same size, form and structure, as those in the gray scab. The spores 
derived from the perithecia on the leaves measure 7 x 2-6;*. 

Cladosporiam of the Orange- 
Specimens of fruit and foliage of the orange have been received, 
somewhat attacked by a fungus belonging to the genus Cladoaporium. 
I could not be certain whether this fungus disease was causing much 
damage. My doubt was increased in this case by the presence of a 
considerable number of scale insects on the specimens examined. 

I am not aware that this particular species of Cladosporiwm found on 
the citrus trees has ever been specially treated with fungicides, and it is 
therefore impossible to say with absolute certainty what the results of 
treatment will be. There is, however, no reason to doubt that the 
application of Bordeaux mixture as for Melanose (?) will be entirely 
successful. The Cladosporium of the citrus tribe is so much like that of 
the peach and other stone fruits, as to make me believe that what will 
answer for one will answer for the other. It is known that Bordeaux 
mixture is efficient for the Peach Freckle, Cladosporium carpophilum. 

Diseases either caused by or associated with Bactekia. 
It is now coming to be an accepted fact that bacteria are responsible 
for a number of diseases of plants. A dosen years ago there was hardly 
a single authenticated and well-known instance of such a disease, and 
even to-day the dispute continues in some quarters as to the trust- 
worthiness of the evidence on this matter. Moat of the instances 
mentioned below belong to the more authentic class of bacterial diseases 
of crops, though some are still in need of further investigation. 
Those who doubt the possibility of microbes being the cause of 
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disease in plants have as one of their final defences the assertion that 
microbes are not the primaiy causes in the cases held np as examples 
among plants of-diseases of that nature. " A way has to be pre- 
pared for these microbeSj" it is said. Without at all admitting the 
truth of this assertion, one may ask to what extent can it be proved 
that the bacteria admitted to be the cause of various diseases of 
asimals do not have to " have a way prepared for them " f Who 
knows the road by which bacteria enter the animal system snflBciently 
well to assert that no way is prepared f Possibly some of the remarkable 
inBtances of immunity are simply cases where no way has been prepared. 
Who can say ? Is the freedom of adults from diseases peculiar to- 
infancy because a way is no longer open ? It seems to me that the 
proof of the ability, or otherwise, of a microbe to force its way 
unaided into the tissues is too remote a possibility at present to make 
it the universal main test of causation. 

Onmming of the Sugar Cane. 

This disease, though it continues to exist in the State, no longer 
causes uneasiness. During the last two years, not a single case of 
this disease has been referred to the Department of Agricultnre. This 
appears, to indicate that this disease, once so prevalent in certain 
parts of our cane districts, no longer attracts mnch attention. 
A Mulberry Disease. 

Occasionally the foliage of the mulberry is attacked by a peculiar 
disease. One of the symptoms is the appearance of microbic-nodnles 
on the leaves. The mulberry is such a minor crop in this State that 
no attempt has been made to investigate the relation of this microbe 
to fhe diBewe. Q^mmosis of the Tomato. 

The Solanaceous plants suffer from an infestation of microbes, and 
occasionally samples of this disease are met with in this State ; most 
frequently, I think, in tomatoes. The symptoms of the disease are 
of such a nature that growers would do well to trust to expert exam- 
ination before resorting to combative measnres. The attacked plants 
should be destroyed, and no attempt should be made to grow tomatoes^ 
potatoes, or other solanaceous plants in the same ground for some time 
to come.. In small, highly-valued gardens trenching, together with 
BQ attempt at disinfection, may be advisable in some instances. 

The following are notes of a peculiar disease in tomatoes in which 
microbes were suspected to be the cause of the trouble. It was im- 
possible to follow the matter further, for lack of snitable material. 
Some accurate coloured drawings of the diseased fruits were secured, 
and it is hoped that further progress may be made if further instances 
of the disease appear. On examination, the only micro-organism seen 
was in the form of bacteria in some of the stems. It remained unde- 
terminable whether these had originated during transit, but it seemed 
probable that they had not so originated. In form, the bacteria closely 
resembled B. termo. The blossoms and f rnit were the parts that seemed 
more particularly diseased. The blossoms seemed to be off colonr, and 
the stamens appeared as if mouldy, bnt without yielding any satisfactory 



data. The hard, green fruit liad a pronoonced mottling of ivory white. 
In some oases the half-groTrn f rnit appeared more white than green, 
and the white tended to occupy the blossom end, while the green tended 
to occnpy the stem end of the fruit. As the fruit ripened the white 
parts became yellow while the green parts became red, and ae the 
yellow parts appeared somewhat watery the outward appearance of 
the " ripened " fruit reminded one somewhat of a water-cored apple. 
The taste of the ripened fruit was insipid, or somewhat ofEensive and 
slimy. No microbes were seen in the fruit. The plant was said to 
have been grown in a dry season, and to have been sufficiently watered. 
The fruit was smooth and bright, with no other appearances of 
external disease. The only coQclusioQ reached was that the disease 
might be of bacterial origin. The season was very dry. 

Black Spot or Fasicladinm of the Apple and Fear. 

The fact that a number of diseases of the apple and pear cause dark- 
coloured spots renders the name Black Spot unfortunate for any one 
of them, but in spite of the mistakes resulting from this nomenclature, 
some of them costly, it seems useless toproteet against it. Any grower 
who feels himself at all uncertain about the appearance of this disease 
may save himself trouble and needless expense if he will submit speci- 
mens to an expert before expending much money on combative measures. 
Some varieties of apple and pear are so very much more susceptible 
than others to FuaiclaMum that treatment with fungicides is not 
likely to be prolitable in a season favourable to the disease, like that 
of 1903, unless the treatment is very thorough. The fungicides must 
be well made and well applied. Both these features of the case have 
been previously mentioned in these letters, but the importance of the 
subject jastifies repeated reference to it. Thedonble method of spraying 
described on a previous page (p. 650, July, 1903) might be developed 
into a triple or even multiple method with advantage in extreme cases. 

For reasons that are quite beyond our present knowledge, crop 
diseases vary much in their intensity from season to season, and it is 
quite probable in some orchards where treatment for these diseases is 
the rule rather than the exception, that in some instances treatments 
are made that are not a paying investment if considered apart from 
the general average of loss. If having insured my propeiiiy I am 
blessed with freedom from loss by fire, and then complain that my 
insurance money has been wasted, I take np an unsound business 
position. Knowing this, I am not disturbed by my careless neighbour, 
who carries no insurance, even if he should twit me on my vanished 
premium while flaunting his own cash in hand "saved" by ignoring the 
precaution of insuring. In a somewhat analogous manner an orchardist 
need give himself no serious concern if, in some seasons, he sees his 
neighbour, who does not spray, harvest just as good crop as his own. 
Of course, if we could know beforehand the exact nature of the 
coming season, we might sometimes with advantage dispense with 
some of our treatments, just as if we could know beforehand that no 
fire would occur on our property we could dispense with insurance. 
The difficulty is that we cannot know these things beforehand. 



EXPLANATION OF PLATE. 

1. Spermatia of Aecidium ranunculi repentis, after 48 hours in sugar and water; x 86S. 

2. Same as taken from the spermogonium ; x 865. 

3. Ttuo capitate hyaline paraphyses of llie uredo-spores of Puccinia anihoxantlii ; x 170- 

4. A basipelal series of oecidiosfiores of CHrysomyxa rttododendri, shaming alternate 

abortive cells. After De Bary ; x 510. 

6. Spermatia of Aecidium ranunculi refientis, after 1 2 hours in sugar and water ; x8S5. 
e. spermatia of Aecidium bellidis : x 885. 

7. TeieulosporeofTriPhragmium ulmariae, germinating; x4J0. 

8. Spermatia of Aecidium bellidis on 6th day in honey and water; x865. 

9. Abnormal germination of one of the uredospores of Puccinia graminis : x410. 
to. Teleutospare of Uromyces fabtB. germinating; x 170. 

1 1. Spermatia of Aecidium bellidis, after 12 hours in honey and mater, germinating; x 86S. 

12. Stiermatia of Aecidium punctatum, budding: x 865. 

13. Spermatia of Aecidium bellidis. after 1 2 hours in honey and water, germinating ; x865. 

14. Promycelial spores of Paccinia phalaridis piercing by their germ tubes the cuticle of 

Arum maculatum; x 410. 

15. Three teleutospores of Ooleosporium senecionis. the upper cells of which have germinated 

and produced each one promycelial spore; x 260. 

16. spermatia of Puccinia adoxm; x 865. 

17. Aecidispore of Puccinia poarum, after 12 hours germination, showing circumnutation 

of germ-tube; x 410. 

18. See No. 5. 

19. spermatia of Aecidium berberidis : X 865. 

20. Aecidiospore of Oymnosporangium clavarimforme, with 8 germ pores; endochrome 

migrated to end of germ-tube ; x4f0. 

21. Aecidiospores of Puccinia poarum ; germ-tubes entering the stomata of Poa trivialis ; 

x410. 

22. Teleutospore of Puccinia coronata, germinating; X 180. 

23. Qernii^esiif-il\evridospore of Puccinia graminis entering stomata of wheat ; 410. 



EXPLANATION OP PLATE. 

(Altered from Tulaaoe.) 

7, spores of Phragmidiu/n incrassatum. Link.from the leaf of cultivated Hosa centifoHa. 

2. Spore of tlie same treated with sulphuric acid, and showing minute verrucosities : x4e0. 

3. spore of Phragmidiumobtusam, Schm. and Kae. : x370' 

4 and 5. Spores of t/ie same fungus germinating and producing promycslial spores. 

6. Spore of Uredo suareolens. Pers.. showing 3 germ-Pores ; x460- 

7. Promycelial sPore of Phrogmidium butbosum, Schmidt and Kse., which has germinated 

and produced a secondary spore. 

8. spores of Phragmidium bulbosum. two cells of the larger of xhick have germinated. 

9. Germinating spore of Uredn suaveolsns. Pers. ; x460. 
JO- Uredo suaveolens, Pers., in Cirsium arvense ; x 430. 

11. Teleutospore of Puccinia composifarum, Schl., from leaves of Cirsium arvense ; x4$0. 

12. Teleulospores of Uromvces appendiciilalus (Faba), Lk., which hove germinated and pro- 

duced promycelial spores ; X 4S0. 

13. Podisoma juniper! communis, Fr. 

14- Longitudinal section through one of the growths shown in 13; the right side of the figure 
shows the surface of the fungus and the manner of producing promycelial spores. 



EXPLANATION OP PLATE. 

I. Part of a section through a saras of Coteosporium sonchi, Lev., from SoncHus oleraceus, L- 
—b. multJcetlular spores : f, promycelial hvphce issuing from the germinating spares : 
s. promycelial stores. 

2 and 3. Promycelial spares of Coleosporium tassilaginis. Pers., germinating. 

n sonchi. Lev., which has produced a 

5. Section thrfiueh a sorus of Melampsora salicino, Lev.—u. uredospores; p. m, ieleuto- 

sPores : x 240. 

6. Four sfiores from a sorus of Coleosporium tussilapnis. Lev. One of the two that have 

germinated has produced promycelial Spores at the ends of the Promycelial hyphce; 



8. Uredospores and paraphyses of Melampsora bstulina. Desm., from Betula alb3, L. : 
x330. 

6. Uredospore ofMelampsora salicina. Lev., germinating. 

10. The same as 9. 

11. Uredospore of Melampsora populina. Lev., germinating. 

72. Promycelial spore of Coleosporium tassHaginis, Lev., germinating: x 330, 

13. Part of a section through a sorus of Melampsora betuliaa. Desm., from Betula alba. 
r, hypha; b. teleatospores : s. Promvcelial spores ; e. stomatum; p. parenchyma. 

74. Promycelial spores of the same fungus beginning to germinate ; x 460. 



EXPLANATION OF PLATE. 



e and 7. Base of the ligiiies accompanying the uredospores. 

8. Transverse section through a ligule, showing the same to be solid, not tubular. 

9. A ligule in process of germination. 

10, 1 7, and 72, show more precisely the mannerof producing the pramvcelial spores. 
IS. Promycelial spores germinating. 



75. Section through a more advanced uredo sorus after the appearance of the ligule ; the 
peridium is thrown back, and shows the manner of growtti of the uredospores : x 2S0. 

7 e. Section of ffte some, taken longitudinally through the axis of the ligule. 
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Dulin ae a dltinfeotant for frult-caaca 2S 

nn of (.ho epom ^ Rlpe-roC u related to til* (kin 

Bit and ve^UblB laocuUted wilb Ripe-rot . . 2 

maea. dlBlnteetion ol n 

in shop* and etorea, care of 3G 

pmleoted Irom Ripe-rot by iti Bkin 2a 

^ji and theirnomeiKlatare sa,3l,<li 

ud tbe atomata otplanta 70 

■(icdda, doable appllcathHi ot 2fi 

ud Bema crop* 90 

■od wet eea*)!!* M 

beat rnethod of application iS 

lor Banana Ssab Se 

ii|ri caualns ■hot-hole 12 

dwciibed (>M Index— tanulUak. 

related to that awocUtdd with Banana Scab . . S4 

reproduced from other pan* than iporei , . *10S 

"^^^^L^"™" -"• .,'" .,'' .. 78 

of Banana scab from Fljt •38 

spores and the effect of a spray on the same . . 26 

■riuui of the Paalon Vfn* •?> 

■cladlum ol tbe Pear and Apple 91 

lUlg OH roote, treatment of SS 

rtlliuQ the mote ot Vines and tree* .. .. 87 

■teromyceloua fungui of the Vine "ST 

ImlDAtion of funguB apor«a on ifsftyed fijliage and 

of maaaee of iporea of dloeoeporiuiu 12 

of the spores ol tbe Pusion Fruit Ripe-nK . . nt 

lenol tbe Uridineae, ll]uatrated(«M Baal plates). 

tliolue atticked at the root) by subterranesn 

■oeporia and earl)- varieties 28 

indHawthome S», 101 

utd tJieir names .. IG 

u related to early varleUei 24 

Mosponum oaudiig leriouH disease of Banana* at 

ByronBay IS 

oolour of the pustule* 17 

frnctlgennin. Berk S 

jermi nation of "IS, 'U. "81 

inabiUty ol to penetnte tbe sound sUd ot trult W 



I Oloeoauorium, iDdillarenoe to host 22 
of the Apple, coloured illuftralion of .. Frontisideoe 

ot tlie Apple, complete list of the hoit* of 4 

! ol Ap|de pa*Hd tbroosh Plum taTon.ato, Ho, 23 12 

ot Banana, Ko. 4 *8. "SS 

1 iUustntlon *s 

on Apple. Ho. 13 'lo 

on Date Plum, No. i *S> 

ooOnpe, No.e *H 

00 Lemon. No. 3 7 

oaP»e»ionFniit,No. I '.. 7 

on ths Fear, No. 7!! '■'. '.'. 8 

on Pear, No. 10 •« 

on quh™. No*. 11 and 12 t 

Sres of, on Peach, No. 14 '10 

I follas* ot the l^seion Vine nS 

of the fruit of Paealon Vine, m^hluKt to that 

oftheGuava W 4,'7,X0.11 

on the Apple, No. 17 ni 

on BanB^t^ No. 18 •]! 

on Hawthorne herrle*. No, IS 10 

on Passion Fruit, No. 2 :. 7 

onP(«r,No.l7 ni 

on<^ince. Ho. IG no 

paiKd through Quiiioe back to Ouava, No. 10 11 

otPaasion Vine foliage on Pear, Ho. 21 i! " •12,14 

ot Pepper on A^e . . . . , . 12 

Dt Plum on Apple, No. 22 12 

on branchea and foliage 23 

on Crataegus •IJ 

onHawthoma *12 

on Pears ot different varietie*. No. T 8 

on thePMrton FTOit *U 

on Hie Hawthorne .. MOI 

on the stems ot Bananas - IS, *19 

ripenlngpromptlyonitaownboatfruit. No. 4.. •8 

species nuking in tbe genus , 18 

Bpona beoomlng two-celled before germination •IS 

germinating and pmdnclng secondary spore* '13 

spores, gnuiuT^on of •Id 

omnipreeenoe of . . Si 

Tsriationln. ' Figs. 22-24* •ll 

varioualyreHsted by various varietits ,. 2S 

Olomerella rufomaoulans . . 2 

Good culture and disease SO, 37 

Ooolbom, applM Itaoi, InveMlgMed G3 

Grafting and buddingaaapreventlveof Leal Curl ot 

ttie Peaoli 02 

Gratting-vax tor leaning wooods 121 

Granny Smith apple G4,GG 

Granulation ot uloeosporium spores , . . 7, 18, *17 

Grape and Rlpe-TOt S, 3, •» 

of Passion Fruit 14 

Giape Inoculated with Banana Oloeosporium. No. 'S 

Goyr S^h of the Orange isi 

Guava Qloeoaporium 00 Apple, No. IGi .. 10, Ml 

on Banana. No. IS . . . '11 

on Hawthorne berries, No. 10 '10 

on Qulnoe, No. 1& MO 

on Pueion Fnilt, No. S 7 

ptueedtbrougbQuinceandtieiaktoOuava.No. is 11 

spore* from Ouinoe, No, IS •to 

Gumming of the Sugarcane 123 

Unlberry dieeMe 123 

Gummoals ol the Tomato 1S3 

Gymnoeporangium clavariaetorme (Me final plates). 

TTalBted on Ripe-rot 2 

Xlandllug fruit with care a* a precaution ag^nst 

Ripe-rot 21 

Hand-pickmg ot leaves 96 

Huid-picking of tbe leaves of roees 97 

Hawthomden apple and its cbannel 53 



Hawthorne berries inoculated with 
sporium, No. 1« 


lava Qloeo- 

'.'. '.'. 'fit 


HoatPlan^ "*! 
PrunusPenLoi {Peach) .. 2, 10, 14, *7, 19. 60,63-1 
PaidiumQuala™(nua.-a) 7,10,11,: 


hedgH 


.. 12, 'IS 
101 


Fyruscydoni. (Quince) .. S,S,9,H,12 

Ouince 2. 3, 0. 11, 12, 11, 88, 41, 55 

Baphaniiasattviia (Radish)!; '.'. '.. 
Rouaap Fmntlilriecc 

^i;z,i::iisfiz,fT^\. ■■'■ 

tuberoaum (Potato) ..82 


58^8. i 








Ripe-rot^ngua 

Heat aa related to Ripe-rot 


.. .. 18. -IS 


-48,^ 
48,96- 


HSlJhock Ruat 

HoBl (mil aa reUted to Iho colour d the 

Mlifu1?r^(On,o.) 


Ripe-rot.. 17 


7,130. 1 
ii3,8». 














Ananaa aativa (Pineapple) .. 


a) .'. lis 
12, 14, 38, 41, 61-56 
.. 41. TO. 80 
sd.) 

) 


^ 












A«dei^aa (w< final plat«s). (Hilkwa 

Avaiaaarfva(Oat) 

Banana 


Tomato.. .. 1. 

TrifoUuol repens (Whits Clover) ,. 
Triticum aatlvum (Wheat) . . 


: 116, 1 


^"^-^^xr"- '''"^ 


Vitia vinUera (Vina) 


■:%?-J 


B.on.M(P^rleOr«.)^"*. V. 


Wheat 


■ "^si 










rhietle.) 












Ci™uai.rvenee(««fli«lpiat«s). f 


ottheClltonColletotriohmn 




Citrua Umomun (Lemoa) .. 2, 


2,3 
7. ea, 71. 72.78,71 






»J the Fewer G^ofoaporium ,, .. 

Tee, uaeot, a. related to Ripe-rot ,, 
immature aporea dlfferhig from those of niati 

Inoculationa, diagram of. Ripe-rot . . 


Cj«^O.yaoant.a,Ha..home) 

Pepo 

CydonU volgaria «Jalnce) 2, S, 9, 11 , 1 
Delphinium (LMkapiir) 
^Py™(Da'e-plu™) ■■ ■■ 
EKbotrya Japonica ('Loqual) 


0.12. 23. 66,101. KB 
14;S8. 11.66.68.101 

;: B,i4 


isi 

•2 


andShot-bole 

andthefit<Huataor planta 


: tl 


^ri^Catrawbarrj) .. „ 


68 










1!!,'SS, 68^^ot!i02 










Tarrina: in carriage of fruit, as related to Ripe- 


n 


gS^c*« :; 


.. .. 81,82 












T arkaput attacked by root-rotUno; fungus 




Halva rotiin^lidU (Uallowj ' 




' ": 








Milkweed (aei Onal plates). 




Leaf-curt and winter treatment 
o( atone frulta, fecundity of 
ot the Peach and nurserymen 
ol the Peach, liine to epray for . . 








- «' 








FuBiaora <PaMion Vine) .. 7,18, 


14, T4, 76, 76, 77, 80 


66 




"i'kiWb?^ 




1^. ^ ■"':^''* 


inoculated with Oloeosporlum ot the Banana 
















'"'^"'aV^.^o 


decaying while on the market '73 






'^ZI.Ii^{num)'*!"*""'. 


42, 79.80 
.. 12, ■108, 109 






suflering from Melanose 


.- ;i 



Ughi-vdgllt I^mon* 

lime, ai & nmedj for Ake^n . . 

for root dlBSMe ol Luluput 

to Hack pnqMTly 

liioe, nlplnir, and mit after pmnlog 

torBixiwii-nitolfmlt 

for Boh disHM 

LoquAt uithruno«> oolound lUustrmtloa ^ . Fronldi 

Black Spot of . . 

Loeeeg from Peacb CDr< 

Micnwporium. (,5» alto Altorowlft.) 
Kroaporlnm and Altamaria, mors HHupleta 

of tbs OKnu tribe 

ot thePBiBloiiVlBB T 

of Potato, Tomato, and ChiUiea 

of thePotato 

Hagniffing glua 

Mandann^ Altamaria dlacose of 

and Orange Altemuia, oompuisoa of . , 

fruit attacked by Aitemarla 

Hmduin attaolud b; a Fboma-lika form .. 

premature rlpeniiif ot, tbrougfa attacks of 

Kafieginnt 

HaJetlTw apple 

and Peach-curl ". '.'. 

(or Binklr KOBM 

tfatute sporea differing from Ihoee of yODn^ar 

If aturi^ of pnstules, criterion tor 

HcAli^ne on Shot-hole 

Hechanical oaniea of vaiUtion lo the (arm ot sporei 

the outbreak ot iponB 

Uelampiora betdUna («w flnal platei). 

piWHillDa (M flnal plaleaX 

aaUdna (•« Bnal plal«a), 
Melanne (T) uid Bordeauji mixture 

Kethod of ap))l3>ing a ■pTay 

Milkweed Kurt (au Bnd pCateaX 

Miaaouil ^pplii apple 

Hitea tmd Bv*-n>t 2 

and Btigmoooae 

on CtuTHUitbemum -- 

UonUi* trucUEana 

Hoixldy Con, and Apple exporlation - 

apparent outwani nounOneHa of Applea naB^ting 

of the Apple md Mucor '.'. '.'. 

ol th« Apjiie and Fenidllium 

KucoT and Mouldy Core In Hatnmoth apple 

of the Appld 

Hyioaporium— like fungus aewHlated with Banana 
Scab 

Namea and eulprita 
ature and si» al [he chaooel leading from the 
eye of the ap^ to tiie core-chamberfl 

Hectila aa a oauae of Cuiker 

Mematodet and SUgmonoee 

New South WaJcs, Banana Scab In 

9ew York nppin and If ODldy Core 

MomeDdfttim ot fai^ i 

Nomenclature of Rlpe-roCa 

Northern Oreeningapple 

Nurserymen and Peach Curi 

rjatRust 

Oale, treatment ol tbe seed tor Ru«t 

varietisa of, aa related to Rnat 11 

Object ot apraylng. 



Ofdiam of the Tine and adulterated lolphnr ■ ■ IM 

Onion, diaease ol *S4 

Oaapon-likefunpiaontheieaiesoltheFai^oIlVhie •TS.SO 

Onhge. Attemaria dlaeaH ot fiS 

Orange and Mandarin Altemaria, nomparison of . . 80 

Orange and Melanoae (?) 70 

Onnge. town of, apples from. Inveetigated . . M 

bark-deatroying fungos on •60 

Cladosporlum of ISS 

Ony Scab of 121 

bearing Coniotheciom II 

Orchard work In oonneotion with Rlpe-iot .. SS 

P^nt for bark diuaae flO 
mattet mentloiied— 

Aecidlum beUidi (fee Bnal plates). 

berberidls<Kf! final plates). 

punctatum <««0 AnaJ plates). 

ranunculi repenUs (tee final pUtes). 

kiloUi •113,114 

WbiteClover 118, I U 

Altemarta— 

cfi™ .*, *.'. m, S7, •as, 68, JO 

Pa^onVine •75,76 

Arachnids - - . - 40. 100 

Aureobwidlum (Dematluni) .. *109, '111 

BacUrIa S2. lES, ISS 

Botrytifl vulgaris . . , - - - *Bi 
Cbrnomyia. rhododendrl (we final plates). 
Ctadosporium— 

Apricot . . 70 

Orange 68 

Peach ia« 

Tftke-aU lis 

ColeoAporium senecionls (gee ttnal plat^a). 
Bonchi (tee final pla(«). 
tussllnginlB (IK final t^t«). 

Colletotrichum Lindemnthianum SI 

Conlothecium ot Hawthorne 'lOS 

Sabmm^on Leniina '.'. '.'. '.'. 71 

Cronartium aficlepladeum (tee final plates). 
Demalium (T^'obaaidium. AureDbuidlum) 'lOft, ■111 

Mnemaaporlutu ot Banana "SS 

ExoascQB dctonnans •Ol 

Eiobasidium (Dematium, AurwibBsldium) 'lOft, *111 

Fuiarium o( Uie Paaloa Vhie *77 

f\uloladlum dendrillcum 01 

GaateromyeetouB fungus •B7 

Oloeoeporlum— 

Apple . - Frontieiueoe. 2, 4, 12 

Banana 7, •8. •». •lO, 1! 

Crataegua 12, •IS, 101 

Iructlgenuin B,(*»g. 

OoavB '.'. 4,j^«10.»U 

Hawtborao .. MO, 12, "IS, 2S, 101 

Mnsamnj b 

Fear 8 

Paaeion Vine<folliure) IS 

Fasidon Vine (truitl 9, IS, • 11, •SO 

Quince '.'. '.'. '.'. '.'. '.'. 2^8,64-68 
Tomato 1, •« 

Oymnoeparangiuin olavaiUetonue (tee Ihial 
Plata), 

Inacroaponum- - 

tMlIi •84 

Citrus •87 

PMsionVhie "74 

Polato '8S 

Tomato II, 87, ^84 

MelamFeorabetulioaCtK final platcsX 

Monilia f mctlgrna . . . . . , 109 

Muoor muoedo fil, 6S 

Myxosporlum S4 

OWIOm Tucketi 104 

oilmota •78,^0 



Peroosnion pm^iu 01 

nionu 31, •K,*33,St, ee, TO, S2 

PtangmUium balboaam (t« Onal plsl«B}. 
iTuruaMum {ue flntil pUWa). 
obtimni (tee Arul plu«\ 
Fh3'Uortli:te— 

Apricot 80 

nmram .. 4S. BT 

Shot-bole 42 

Pl*»po" o' Ouinoe •66 

Podiaoru Juufpcrl (■« fliul plates). 

•done (wc Bml plmMe). 

uthl (tee fliul plUn). 
J. ,.., j^ plalii). 

pUtii). 

*9t 

lig (IM flnil pl>t«> 
poBTimi (hc Anil platas). 

Solerotiiitk fructwana 106 

Ssptori* *9» 

Sonchiii oleimccofl («h fliu] pUta). 

SphHtellalTMnTlH se-SS 

1^p« 40-60 

Triphnsmlnm ulmuiu (m final plates). 
ttromycei appendiculstOB (Kt find plates). 
talMe (fw final plat«a). 

cAiyofdiylLonun *100 

UiUlwo bromivoni 'lia 

Ftadon AnK, tnooulat«d with QlDeospDHuia ot 

InocnUed idth Onan aloeMporiiun 7 

Inoculated vlth Rlp«-rDt of Banana 7 
Bipe-Tot of, on Apples, Pous, Ompa, P«icb«s, 

qninoai, and peppers H 

PaoloD Vina, Alteniariaot '.. '.'. TG.'TO 

diaeuea ol 74 

Idlam ot, witb Ripe-rot fUDgiiB '13 

faolbr ItsTM on 77 

Fosariimiof •77 

la*f abMosporium ot, iDOcuIat«d on FWJ, No, U U 

iiBTa of, wltfa Odapoia-lilce tungui TS 

JIaorospoiium of •?& 

Pleoepomot 78, "TT 

Ripe-rotof .. SO.'Bl 

Peaob, and Ripe-rot i 

and Ripe-rot or the Fusion Fruit 11 

aphis and Apricot buda and leaves 40 

aphis and Peach Leal^^^url 64 

aphis not mpoiiHble lor Shot-bole 40 

dadosporlum 12S 

InoGui&lod wilta Banana Oioeosporium, No. 14 . . '10 

l6af^Mrlof SO 

Peach Leaf-cur], alTeGtin^ some of the ehdcest 

aphis, relation (a 84 

Bordeauimiirturefor 64 

cold weather as related to 66 

cUmate as related to Si 

dlsMbution ot,' in the world '.. H 

loliage, destruction of, as a remedy tor . . ft3 

tnngicddes tor 04 

Inteotlaaa in aprlng 06 

losKstrom 64. SS 

manure for 63 

nnnerynwn spread it 62 

oil ssasons, eSect ot 6S 

orchuds in damp tituations more liable lo . . 66 

orohtuda near water or in damp dtmitlong . . 66 

prevented oheaply . . - 66 

porennial rayoetlDin of 66 

ptofltabta treatment of 66 

pruning as a rsmedy f or . . 6S 

severe cutting baok a remedy for 63 

■ulphateof iron for .. -. -- -- 64 

Ome to spny for BO 



Peach Leat-oorl, variation on varieties of Peaeb 

votber as rololed to 

wet Muona, action on 

Peach Shot-hole and Thripddae 

Poach jWn, In connection with Oloeospra^uoi, No. 

and Ripe-rot of Pasti'on Ftilit 
Pear attacked by Stl(rnionos< '" 

Canker . ° '.'. '.'. '.'. 

hitected with the Oioeosporium ot Passion Vine 

inoculated with Gloeosporlnm ot Banana, No. 7 

Inoculated with OhKosporium of Banana, No. 10 

inoculated with Glaeogporino tA the Guava, 
Ho.17 

inoculated with Oloeosporiom of Paslion Vine 

leavBS,No.21 

Pears. Apples, and Qnlnces suffering; from Stipnooose 
Penicllllum and Mouldy Core in Manunoth apple . , 

and HouM; Core of the Apple 

^auGum and the Walnut 

Pepper and Bipe-rot, No. 24 - - -- % 

and Ripe-rot of PaseiOD Fruit 

Gloeosporlnm on Apple 

Petteotion apple 

Perlthedum of Banana Scab, illustrated 
Peritheda ot GloeosporluDi, black 
PeronoeporK and the location u 10 moistUFe 

ot the Cabbage 

Pemmmon and Ripe-rot 

PhDma In CDnrection with disease ot Uandarius .. 

Phonia like form ot tungus anodaled with Banana 

Scab 

associated with Banana Scab 

on the Walnut 

Phratinldlum bultxHum, (we final platesX 

obtUBum [ta final plates). 
PhyllosticU as the ause of Shot-hole 

Pineapple and Ripe-rot of Passion Fruit 

Pleospnra ol the Passion Vine . , 7 

Pleoapcia (T) Df the Qulni:e 

Plum and Cherry Blight, of the fruit ' 

Poa triviahs, rust ot (Ke Onal ptates) 
Podieoma junlperl ooumiunis (ue final plates). 
Poets, charring and tarring the underground part of 

Hotato, Leaf -curl ot 

Macrosporium and cUmate 

Macroeporium of 

Maeroeporlnm, treatment (or 

Wet-rot ol '.'. '.'. '.'. 

Pralrie-OrasB Smut * 

Prevention of disease by knowledge of the a^^wtv- 
ance of early stages 

PromyCBTial aporHS Dt Puccinia malvaoeaTum 

as a means ol spreadinK bark and wood diNaws 
as related to Ripe-rot 

FrunuB Leal and Shot-bole 

Pucdnla adoiae (ttt final plates). 

anthoianthi (k; final plates). 

composltarum (•« final plates). 

coronata iiet final plates)- 

Uellantbi ■ 

malvacearum 

phalaridls (sn final plates). 

poaruin (ne final plates). 
Pufi-balle and the Vine 

and Thnber-rots 

PumpUns and Ripe-rot 



Pooctuna in tta lUn of rlpedliK tndt, mxaa of 

Rlpe-nt M 

utole of (]lo*«pi»inm. atom hoUod oI . , ■« 

iBtal«a of OlHoiiiorliuu, UHk e 

Dl OloeoqKiriiuo (rf ft dcrit mlonr, No. T S 
of Oloeogparlam, pecuIlM- form 01, In oertaln 

rmtt»!so.9 9 

d( Ripe-rot, uniiis«m«M of S 

/\iieei»liuid, Buiiuui S<*b In Bl 

l/niok-liine Ibr Bool-roM ST 

qSnce, Alt«mikria of *W, *iS 

— ' "TdSiwiw « 

pe-rot .. i,S 

pe-ioC ol Pnauon Fniit 14 

lOtof "sa 

a, ud Hawtlionu bcdgca , . 101 

in Apple, No.* H) '.'. 11 

Bd with fiuum OlDewporJum, No. II, 12 '9 

InoculUed wiCh Oai»> Oloewporiuin, No. 19 . . 11 

inoculated with Qubia Gloatuporiuni, No. 16 . . '10 

Plaoapon (!) ol *M 

Wpe-rotof, •ndremedlwfor '.'. '.'. 67 

ROM *6S 

Apples end tern mfferia; trom BUgiiKnoaa . ■ BH 

"OMUsbea and Perondepon t>l 

Xkain and FODgiddM 64 

fialn M relUed to Ripe-ro4 S4 

•"■d Sab OB BuMIkia bom nji 88 

_jd Bplder Mid Stigraonoae (1 

RetaietM Fnoctw upple U 

" smediea lor. Leal-carl of tlie Feiich SS 

Hipe-rot, SI 

Bip«-rot of tbs Qiiinoe BT 

IwrkdlKuee 60 

BiiataDCe to OloHWporiuui vuiea wllta vailet]' ■■ M 

TMTingr, to Blpe-rot SB 

HMlaUntTuetteeuidLeel-cDriat the Peech Si 

Rip^ot H relatad'to eui^ vari^e* '.'. ". S4-2S 

UrdL relatdon lo iS 

certain mitoa relaied to ZT 

oolonred iUmtntdoo of Fnatlnilece 

compared with Brown-nt 107 

diflMi fraa rot at Mouldy Core in Apple . . lil 

growing naturally oo tarlouasorteor veffetetioa 12 

taiabilitf of to pen«tra1c Kiurul ekin ol tndt . . It 

bKUOarate* tolnt 22 

iDHcta •■ related to te 

Inocolittioat ol t 

iolbeordiud It 

of Apple Frontiniece, S, '4 

oftbeBaiium 7, *8, *», 10, 14, IQ, 86 

ol Buina, plaU ol IS 

of branetaei and loUam 28 

o(Cnil«BU« 12, ns, 88, 'lOl 

ol loUue ot Pawion Viae *13 

ol Haiitlioiiie 12, ns, tB, *101 

of tbe Paadon Fmlt •14 

ol the Paidon Vina 74,80 

of the Peppei . . 12 

oltheQulMe 2,8,11, NHta 

of Qninoa, Bordeaux mixture a remedy lor . . 67 

of neou of BuiMuie 12, is 

pronew ol the dlseaH 6 

pufltules. ooiuKntric &Frulirenient of *G 
punnleof, 

_;diiomei._ _. . 

■Un of tba hoat, Teiati 
qHiaa dlatinKDiahine amoi 
■porea beoODdng two-oglled 

iporea, gnnulauon of 

■para of, on liypliae. 

■pona, omoipreseDce of 

Taiialion in colour ol, due to variation olttoat. 
miaUoni in tlia form o( 



Ripe-fot, variation In the dporea of 
varionalf miated by variet^ 
wiod, Ain, beat, Ina, inncta, blidfl, relat 

RofTue'B gaile^ for Punip 

Bome Beanty apple 

ftoot-diaeaae of Larkspur 

Root-gall and leed polatoei 

oltbaViiie '.'. ','. 

remediee lor . - 

trendiinjE lor . . . . 

Row aatluAODOM, coloured flgare of . . 

healthy nrroundinga lor ce 

locatlonol 88 

Btar-riioped Leal.apot of . . 07 

Roee-thrlH and Apricot buda 10 

BD«tt« af the Tomato .. ISO 

Rot ol Mouldy Core diHen from that of Rip»-rot of 

AppH Bl 

Rota of tin root*, remediea for ST 

oltbaQalnoe 66 

Rota ol timber and roots H 

of vuloni T^telablea, poeslble related to tnrit 

Rotted fruit, chemical treatment of ! ! '.'. '.'. 108 
RottinglruitiQ the orohard on the ffTouiid,Ba related 

toKipe-rot 28 

Bottiuff vcgotablea and Ripe-rot 28 

Rnnointc together ol spny after application . . 26 

Ron of OamatioD ■10l> 
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Skin of tnilt IB related to Rlpe-rirt '. .6, IG, X8 

ripening (mil, pancturee In, wage ot .. .. !4 

Bmat of Brome (Eran - *110 

of Halia compared with that of Prairie Qraa . . 119 

OD PmlrieGfiiM 'IIS 

Soil a* related to Take-all \\t 
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